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ROCHESTER DIVISION OF THE ERIE R. R. 


By W. N. SMITH,* Assoc. M. Am. Inst. E. E. 

One of the significant electric railway develop- 
ments of the present year was the change from 
steam to electric motive power on a portion of 
the Rochester division of the Erie R. R., in New 
York state, on June 18. It is evident that this 
antedates slightly the commercial operation of 
the high tension system on the New York, New 
Haven & Hartford R. R., and the claim may 
justly be made that this is the first single-phase 
alternating current system of electric traction, 
upon a steam railroad, to go into commercial 
operation. It follows, of 
course, that this system 


tofore, as are also the through trains operating 
between Rochester and Corning over the main 
line of the Rochester division, a distance of 
about 94 mi. The steam service between Roch- 
ester and Mt. Morris. originally comprised 
three round trips daily. Instead of three round 
trips per day, the electric service has intro- 
duced six complete round trips between Roch- 
ester and Mt. Morris, and three more between 
Avon and Mt. Morris. 
POWER SUPPLY. 

TRANSMISSION LINE.—The power comes 
from the Niagara Falls plant of the Ontario 
Power Co., over the lines of the Niagara, Lock- 
port & Ontario Power Co., as three-phase 


is had to a special construction of No. 0 copper 
cables carried on steel towers, so reinforced by 
guys that it is impossible for a failure of the 
line to result in dropping the conductors across 
railroad tracks. The insulator pins are grounded 
by copper wire. The neutral of the transmission 
system is grounded at the power station through 
a resistance. Lightning protection of the horn 
arrester type has been installed at every fifth 
pole. 

SUBSTATION.—The substation building ts 
adjacent to the roundhouse and division shops 
at Avon. The building is entirely fireproof, hav- 
ing brick walls on concrete foundations, roof 
and floors of reinforced concrete and doors and 

windows of kalamein 


was the first to put into 
commercial service an . 

11,000-volt trolley wire 
in this country and the 
first heavy traction sys- 
tem drawing power 
from a_ 60,000-volt 
transmission system. 

The section of track 
equipped is 34 mi. long, 
extending from Roches- 
ter over the main line 
of the Rochester divis- 
ion to Avon, a distance 
of about 19 mi., thence 
15 mi. over the Mt. 
Morris’ branch. The 
railroad is entirely 
single track, with sid- 
ings at way stations, 
averaging 3 to 4 mi. 
apart. The grades are 
light, and the curva- 
ture for the most part 
quite easy, the line be- 
ing relatively very 
siraight. 

The line was original- 
ly laid with 68-lb. rails, 
but was relaid with 80-lb., taken from another 
division just prior to the electrification. The 
roadbed is ballasted with gravel, and the joints 
are of the Weber type. A single bond of com- 
paratively small size (equiva'tent to No. 0000, 
B. & S. gage) is applied at each rail joint under 
the fish plate. It will be remembered that, with 
this system, small bonds are considered per- 
missible on account of the comparatively small 
current and the high impedance of the main 
circuit. The line crosses several bridges. 

The electric service is for local interurban 
passenger traffic. The principal villages served 

re Avon, Geneseo and Mt. Morris, the other 
regular way stations being little else than cross- 

‘d stops. The population is entirely agricul- 
‘ural, and the Genesee Valley traversed by this 
line is one of the most beautiful and prosperous 
farming regions in New York State. The freight 
Be rvice is handled exclusively by steam as here- 
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“Electric Traction Engineer, Westinghouse, Church, 
Korr & Co., 10 Bridge ‘St., New York City. 


FOUR-CAR ELECTRIC TRAIN, ERIE R. R. 


current at 60,000 volts. A branch line from this 
system was built along the Erie right-of-way 
from Mortimer, about 4 mi. south of Rochester, 
to Avon, where the main substation is located. 
The pole construction upon this branch trans- 
mission line is of the A-frame type, using two 
40-ft. cypress poles, set abreast of each other, 
and inclined so that their tops are framed to- 
gether, the butts being joined by horizontal plank 
braces underground. The cross arms consist of 
two 3% x 6-in. timbers, 8 ft. long. The insulator 
pins are of cast steel, one being placed at the 
apex of the A-frame and the other two bolted 
near the extremities of the cross arms, so that 
there is an equilateral spacing of 7 ft. between 
each of the three wires. This construction is 
shown in Fig. 2, at the right of the track. The 
standard length of span between A-poles is 220 
ft., which is shortened at curves when necessary. 
The conductors are of No. 4 hard drawn, 
stranded copper cable. When crossing over the 
tracks of the Erie, or other railroads, recourse 


construction, fitted with 
wire glass. 

The main floor is di- 
vided into three rooms: 
a main transformer 
room, 42 x 17 ft., of the 
full height of the build- 
ing; a high tension 
room 17 ft. 4 ins. x 19 
ft. 8 ins.; and the oper- 
ating room, 19 ft. 8 ins. 
x 24 ft. Directly over 
the operating room is a 
mezzanine floor on 
which are located the 
11,000-volt lightning ar- 
resters, the 60,000-volt 
series transformers and 
choke coils. 

There is a space in 
the transformer room 
for another transformer 
of the same size and 
there is also space in 
the high tension room 
for an oil insulated cir- 
cuit breaker should it 
ever considered 
necessary. The in- 
terior is painted with 
cold water paint of the same light green shade 
that is commonly used by the Erie R. R. for 
interior finish. 

The transmission line terminates at the lizght- 
ning arrester yard in the rear of the substation. 
The arrangement of the 60,000-volt lightning 
arresters consists of three horn gaps, arranged 
one behind the other, on each of the three con- 
ductors, the first gap being 4% ins. across, the 
second 5 and the third 6 ins. A concrete column 
is in series with the first gap, an electrolytic 
arrester in series with the second and a 5-ft. 
fuse of No. 18 copper wire in series with the 
third, that is to say between one horn and the 
ground. Both horns of each gap are of %-in. 
round iron. Between the line and the first 
arrester there is a hook-type knife switch, and 
between the last arrester and the lead into the 
substation is a No. 18 copper wire fuse, in each 
conductor, placed horizontally upon the struc- 
ture especially devised for it on top of a pole. 


These fuses are enclosed in wooden tubes about 
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5 ft. long, wrapped with torpedo twine. The en- 
tire arrangement of lightning arrester gaps, 
fuses and switches is mounted upon 18 chest- 
nut poles; and a suitable elevated platform, railed 
off and fitted with a gate to keep out trespassers, 
affords means of access to the apparatus when 
attention is required. 

The three high-tension conductors enter the 
substation through glass disks held in 36-in. 
tile, set in the upper portion of the rear wall 
of the substation. Within the substation the 
wires first pass through three 60,000-volt, stick- 
type, circuit breakers, mounted directly inside 
of the rear wall, over bare copper conductors 
to three oil-insulated choke coils on the mez- 
zanine floor, thence to three oil-insulated, series 
transformers, also on the mezzanine floor, from 
which connections are taken to the power meas- 
uring instruments in the operating room. The 
main connections pass to a set of copper bus 
bars in the transformer room. 


The 60,000 three-phase current is rendered. 


available for single-phase distribution by means 
of three 750-KW. Westinghouse transformers of 
the oil-insulated, water-cooled type. For the 
present installation, only two transformers are 
used at one time, the third being a spare. The 
transformer windings are fitted with taps en- 
abling the three-phase to two-phase “Scott con- 
nection” to be used. The necessary transforma- 
tion from three-phase to two-phase, fits in very 
well with the natural sub-division of the elec- 
trifled line, into two sections, one of which is 
about 19 miles in length, north of Avon, the 
other about 15 miles in length, being to the 
south of Avon. The connections were, therefore, 
laid out to operate such sections upon separate 
phases of the two-phase secondary system. 
Either the T or V connection can be used, the 
latter method being employed at present. Each 


-one of the active transformers therefore feeds a 


separate section. 

The low tension windings can be so connected 
that either 11,000 volts or 22,000 volts can be 
obtained, so that in case it should ever be de- 
sired to transmit railway current for an exten- 
sion of 40 or 50 mi., to another substation it 
could readily be done without adding transform- 
ers to this equipment. The low tension wind- 
ings also have six taps, enabling relatively small 
variations in the secondary voltage if the same 
should be necessary to suit operating conditions 
in the trolley line. One end of each low tension 
winding is directly grounded to the boiler fron 
case, which in turn is, by means of a No. 0000. 
stranded copper cable, directly connected to the 
track return circuit. 

The transformer cases are made of boiler iron, 
and set on a square cast iron base, which is in 
turn mounted on three pairs of wheels running 
upon an iron sub base set in the concrete floor 
of the room. A track runs lengthwise of the 
room directly in front of the transformers, a 
transfer truck running upon it, upon the top of 
which there is another set of little wheels or 
rollers, which line up with those upon which 
the transformer cases are set. At the rear end 
of the transformer room a 10-ton hand hoist is 
provided which is able to lift any part of the 
transformer that repairs may make it necessary 
to handle. 

Two cylindrical boiler iron oil tanks are pro- 
vided, each of-slightly greater capacity than a 
single transformer. One is located in the base- 
ment directly under the transformer room, so 
that the oil from the transformer can readily be 
drained into it. The other is suspended from the 
concrete roof beams at the top of the trans- 
former room, close to the side wall of the build- 
ing, this being intended to act as a reservoir for 
distributing oil back into the transformer. The 
oil is pumped from the lower to the upper tank 
by means of a steam pump supplied from the 
boiler room in the adjacent division roundhouse, 
where steam is always available. From the up- 
per tank oil is fed by gravity into either trans- 
former. It is thus a simple matter to draw the 
oil off from any transformer if its insulating 
qualities are found to have depreciated, and the 
dehydrating, filtering or purifying apparatus can 
readily be employed with the aid of the pump, 


and the supply returned again to storage. The 
oil piping is of iron throughout. 

The water circulation is by gravity, the supply 
coming from the railroad company’s water tank 
system, at the adjacent round house, being 
pumped originally from the Genesee River about 
a mile distant. There are three separate water 
cooled coils in each transformer case, each one 
controlled by its own valve, so that the amount 
of water may be controlled as found necessary 
under various conditions of load. 

As mentioned above, one terminal of each sin- 
gle-phase 11,000 volt transformer is grounded. 
The middle transformer of the three is ordin- 
arily used as a spare, and the other low tension 
lead from this transformer runs to the -center 
of a double throw switch, whose outside poles 
connect separately to two low tension bus bars. 
The ungrounded low tension terminals of the 
other two transformers connect through single- 
pole switches, one to each of these bus bars. The 
low tension bus bars run along the wall of the 
operating room, and directly beneath them are 
three Westinghouse automatic oil circuit break- 
ers, one one each of the two trolley feeders, the 


cost of attendance is thereby reduced + , »»;,, 
OVERHEAD CONSTRUCTION 
The catenary construction is in many 
unique. As there were very few prec: 
follow, many of the details of the overh 
are entirely original and nearly all of :) 
specially designed for this installation. 
SUPPORTS.—The poles are of chest; aver 


aging 25 in. in circumference at the |. ay) 
about 42 in. at the butt. Most of them» h,,; 
35 ft. long, but 40 ft. poles were used \  -s th. 
embankments were narrow and steep, 4 ;, 


span construction. Nearly all the con jotj., 
is of the bracket type, except at the ilroad 
yards at Rochester, Avon, and Mt. Mo: and 
for some distance at Mortimer, where t! is a 
siding on each side of the main traci. hich 
prevented the use of bracket construct; The 
poles are given about 12 ins. rake. The) << ar. 
tamped with cobblestones, of which ple: wer 
available from the coarse gravel with w!) h the 
road is ballasted. The ground proved y 
ceptive as regards the nature of the © <ging 
much water bearing gravel and quicksan. being 


FiG. 2. OVERHEAD CONSTRUCTION, ERIE R. R. ELECTRIC TRACTION; SHOWING STANDARD 
BRACKETS, TURNOUT DEFLECTORS AND HIGH TENSION TRANSMISSION LINE. 


third breaker which is situated between the 
other two being a spare. One pole of each of 
the three circuit breakers is connected to the 


center pole of a double-throw, hook-type knife - 


switch, by means of which it is thrown upon 
either bus bar. The other pole of the circuit 
breaker runs directly to the feeder. The outgo- 
ing lead from the middle or spare circuit breaker, 
can instantly be thrown upon either one of the 
feeders, should the circuit breaker usually con- 
trol'ing that feeder be temporarily disabled. This 
system is shown in the diagram Fig. 4. 

The outgoing 11,000 volt feeders run up to the 
mezzanine floor directly over the operating room, 
where they emerge from the building through 
perforated glass disks, set in 18-in. round tiles. 
Before emerging there are tapped to them two 
Westinghouse low equivalent lightning arresters, 
set in brick compartments, and reinforced by two 
electrolytic lightning arresters of the 11,000 volt 
type. A set of call bells is provided so that when 
the automatic breakers open, a bell is rung in 
the car inspection shed, adjoining. Also, if the 
temperature of any transformer runs above nor- 
mal, a bell circuit connected to a thermometer in 
the top of the transformer tank is similarly made 
to operate. The station itself does not require 
the continuous presence of an attendant, which 
is needed in the case of a rotary converter sub- 
station. The working force is so organized that 
the car repair men are always available for man- 
ipulating the substation circuit breakers, and the 


encountered, and ojil-barrels had to be resorted 
to in many instances to prevent caving in of 
the holes during pole setting. 


BRACKET CONSTRUCTION.—The bracket, 
an entirely original design, consists of a ° « 2%- 
in. T, 10 ft. long, the heel of which is f stened 
to the pole by a pair of bent straps, the outer 
end being supported from the pole top by two 
5-in. steel truss rods, instead of the single rod 
commonly used. The two rods are =*‘tached 
about 27 in. back from the outer end, and run 
to each side of the pole, and are fasten: there 
to a pole clamp which grips the top of the pole 
instead of requiring the bolt or truss ro’ (0 pass 
through it. In this way the timber is kept im 


tact, and there is no hole to admit mois'ure and 
to induce rot. The two truss rods are ‘hreaded 
at both ends and at the upper end each ine pas 
es through a small iron casting which ‘» in tur 
carried upon a bolt projecting out from the cast 
iron portion of the pole clamp, like « trunnion. 
The whole construction is extremely ri-. and is 
stronger and more conducive to a lor« life for 
the pole than any bracket before developed 
Where necessary, at switches, extra |g brack- 
ets are employed, being lengthened >» splicing 
and an extra truss rod being attache’! by means 
of a clamp, to the outer end of suci: % bracket, 
and run to the extreme top of the pol. The °T 
dinary bracket construction is shown '" Figs - 
and 6. 

The insulator pins are of malleab!< ‘rom, of & 
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. specially devised for this work. The lower 
‘jon of the pin is divided and fitted closely 
- the flanges of the T bracket, being provided 
, a single %-in. bolt by means of which the’ 
r split portion of the pin is clamped securely 
nst the bracket. 
e insulator is of special design, 6% ins. in 
eter and 6 ins. high, of the three petticoat 
put made in two parts cemented together. 
,ost of the overhead work was done during 
winter months, and had to be rushed, a quick 
ng mixture of litharge and glycerine was 
: in place of Portland cement. 
+e insulator pins are ordinarily about 12 ins. 
. the end of the bracket, but there is 27% ins. 


The spans on the straight line track are 120 
ft. in length, and as much shorter than this on 
curves, as required by the radius of the curva- 
ture. The maximum deflection from the center 
line of the track, on curves, is 7 in., each way. 
The catenary hangers are assembled drop-forg- 
ings spaced 10 ft. apart. The messenger clip and 
the trolley clip are of the same type but grooved 
differently to accommodate their respective 
wires. They are joined by a %-in. iron hanger- 
rod, with right-hand threads on each end, the 
longer rods being flattened in the middle to ad- 
mit of bending them slightly, so as to conform 
to the divergence of the messenger and trolley 
wire near the ends of the spans. Both trolley 


spool-type porcelain strain insulator clamped to 
one side of the bracket in such a manner that 
the hinged end of the rod is almost at the eleva- 
tion of the top of the T bracket. The method 
of attaching the steady strain insulators to the 
bracket is such that they can readily be shifted 
along the bracket to follow up any change in 
alinement of the trolley wire that may be re- 
quired by curvature or for any other reason. The 
clamps holding the steady strain-rod insulators 
are of 3 x %-in. bent iron. The spool-type insu- 
lators are cemented on to pieces of %-in. pipe, 
through which passes the %-in. eye bolt by 
means of which they are attached to the bent 
irons. Steady strain-rods are used only on curves 
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FIG. 3. PLAN AND SECTIONS OF ERIE R. R. SUBSTATION AT AVON, N. Y.; SHOWING GEN- 


ERAL ARRANGEMENT 


space between the end of the bracket and the 
Point where the truss rods support it, which en- 
bles sufficient variation in location of insulator 
‘) meet most of the requirements in shifting the 
“nement of the trolley wire on curves. 
CATENARY LINE.—The messenger wire is of 
ven-strand “extra high strength” steel and is 
‘/16 in, diameter. Joints are made by using 
' So-called “open” and “closed” cable sockets, 
‘e sockets being sweated on to the abutting 
ends of the cables and joined by a pin connection 
ir ugh the eyes of the sockets. The trolley wire 
No. 000 B. & S. grooved copper, the lengths 
a spliced with the usual type of soldered 
sleeve, 


OF APPARATUS. 


and messenger ears are secured in position by 
jam nuts. This type of suspension was devel- 
oped especially for this installation, and is so 
constructed that there is no possibility of parts 
coming loose and falling apart on account of vi- 
bration. The general hanger construction is 
shown in Fig. 5. 

“Steady strain-rods,” to prevent movement of 
the trolley wire about the catenary, are provided. 
These are mounted at one side of the bracket, 
instead of directly underneath, in order to give 
sufficient clearance for the ends of the panta- 
graph bow on curves where the super-elevation 
results in the tilting of the shoe from the hori- 
zontal, Each steady strain-rod is hinged to a 


Truck 


Section C-D. 


and turnouts and were not found necessary on 
tangent track. Their use is shown in Fig. 8. 

Light tie wires (No. 9 Extra BB, galvanized 
telegraph wire) were used because it was thought 
best not to make too rigid an attachment be- 
tween the messenger wire and the insulator; so 
that if a bracket became detached from the pole 
for any reason, its weight and the shock of de- 
tachment would tear the wire clear from the 
messenger and allow the bracket to fall entirely 
away from the wire so reducing the chance of 
interfering with steam trains. 

An accident to the electrical equipment of a 
railway operating both steam and electric trains, 
may shut down the electric service, but will not 
automatically place any check upon the steam 
service, so that accidents to steam trains must 
be guarded against. This special requirement for 
safety was one of the reasons for installing the 
system of connecting the brackets to the rails 
as shown in Fig. 7. The “ground rods” consist 
of % x 1%-in. flat steel, with their upper and 
lower ends bolted to trolley bracket and track 
rail respectively. The system was carried out 
consistently throughout the installation. Svevy 
bracket is grounded to the rail, so that an in- 
sulator failure will instantly throw off the power 
(by tripping a circuit breaker), as it will cause 
a complete metallic short-circuit. There is thus 
no danger of setting the wooden poles on fire, 
which would be possible if this precaution were 
not taken. The burning of a wooden pole would 
not of itself necessarily cripple the electric ser- 
vice, but it would be quite likely to cause an ob- 
struction dangerous to the passage of steam 
trains which are, of course, independent of any 
disturbances on the electric motive power sys- 
tem. Up to the present time, however, there 
have been no cases where the overhead construc- 
tion has caused any obstruction to ‘the passage 
of the steam traffic. 

SPAN CONSTRUCTION.—tThe span construc- 
tion shown in Figs. 8 and 1, is as nearly as pos- 
sible similar to the bracket construction, and 
uses the same type of pin and insulator. A. piece 
of 3 x 2%-in. T about 30 ins. long is suspended 
from the span wire by hangers of galvanized 
strand cable, adjustable in length and fastened 
to the span wire cable by specially designed 
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clips, the construction forming a sort of stirrup 
upon which the pin and insulator are carried. 
The messenger wire rests upon the insulator just 
as in the case of regular bracket construction. 
This form is used, not only for single track spans 
but in the yards at Avon and Rochester where 
three or four parallel tracks are electrified. Span 
construction, in general, was used only where 
conditions absolutely required it. 

The Rochester yard was a difficult piece of con- 
struction on account of the distance between sup- 
ports (which reaches a maximum of 94 ft. span- 
ning seven tracks, four of which are electrified) 
and also on account of the uncertain nature of 
the soil which, on the river bank, is a fill of 
gravel and cinders. For these long spans, where 
it was impossible to use guys of the usual type 
(the river bank being on one side and on the 
other the main highway to give access for load- 
ing and unloading freight cars) it became neces- 
sary to use an entirely self-supporting span con- 
struction, and this was done by using the “‘Tripar- 
tite’ type of steel pole, set in concrete. This 
type of pole, constructed of re-rolled Bessemer 
steel rails, is less subject to rust, and conse- 
quently more durable than any other available 
iype of metal pole, and all of its surfaces are 
always open and easy of inspection. On account 
of the great tensile strength of the material, 
there is considerable saving in weight, and the 
fact that it was a standardized product, enabled 
quicker delivery to be made than if special 
riveted poles of structural steel shapes had been 
especially designed for these locations. The span 
wires consist of the regular messenger cable fit- 
ted with cable sockets sweated on at each end, 
these being fastened to turnbuckles and pole 
collars at the tops of the poles. There are two 
span cables at each pair of poles, the upper one 
being used to carry the weight, the lower one act- 
ing to steady the arrangement and also to act 
as a relay in case of an accident to the upper 
span. 

A very simple type of pull-off was devised for 
curves in span construction, and it so happens 
that both the Rochester and Mt. Morris yards 
have considerable curvature. The pull-off con- 
sists simply of a spool-type insulator, with a 
piece of pipe cemented through the center, this 
pipe being slipped over the hanger spacing rod 
joining the messenger and trolley clips, thus: giv- 
ing an insulating connection through which an 
ordinary pull-off cable can be attached to both 
messenger and trolley, wherever required. The 
division of the horizontal pull between the mes- 
senger and trolley wires is easily adjusted by 
shifting the spool type insulator up and down the 
spacing rod, by inserting longer or shorter nip- 
ples of pipe underneath it. In general, when 
near a span wire, the messenger cable is sup- 
ported rigidly on its insulator and the trolley 
wire needs all the side pull; but in the middle 
of a span, the pull must be equally divided be- 
tween messenger and trolley wire. The use of 
the pull-over is well shown in Fig. 8. 

LOW-BRIDGE CONSTRUCTION.—tThe pres- 
ence of several through truss bridges over 
streams, and two low bridges over the Erie right 
of way, necessitated the employment of special 
construction at these points. The bridge at Clar- 
issa Street, on the outskirts of Rochester, was 
particularly troublesome. The original clearances 
here were so low that the roadbed had to be 
excavated out and the track lowered about 2 ft., 
the minimum clearance between the rails and 
the trolley wire being finally 18 ft. In such 
construction the messenger cable is fastened to 
a horizontal spool-type insulator mounted at the 
center of a substantial piece of turned oak, which 
is long enough to carry two more similar insula- 
tors, one on either side of the center one. The 
steel hangers reaching @Qown from the overhead 
bridge structure, carry the two side insulators, 
so there are always two insulators in series be- 
tween the 11,000 volt messenger cable and the 
steel work of the bridge. These insulated sup- 
ports are suspended at short intervals from the 
under side of the steel work of the bridge, and 
are further supplemented by the use of steady 
strain-rods to prevent any side displacement of 
the trolley wire, The shortest sizes of hanger 


spacing rods are used in such places. Low-bridge 
construction is shown in Fig. 9. Where the 


shown. They consist of a common type 
zontal suspended swinging wooden rod, : 
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work, which carries the standard form of 
straight line insulator, and the regular type of 
catenary suspension. 

At either side of these overhead obstructions, 
it was necessary to provide warnings, for brake- 
men upon the tops of freight cars, as substitutes 
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Fig. 5. Trolley Hanger for Catenary Line. 


for the warnings of hanging pieces of rope pre- 
viously used. In Fig. 9 is shown the approach 
to the Clarissa Street bridge, with both the old 
arrangement of ropes and the new scheme for 
electrified tracks. It will be noted that at this 


stand still directly under 
con- 
tact with it for an in- 

- definite length of time. 

OVERHEAD CONSTRUCTION AT SWITCH- 
ES.—Some device is necessary at turnouts or 
cross-overs to prevent the end of the collector 
bows of a train approaching converging wires, 
from getting hooked over one wire and catching 
at the trolley-frog angle. Such a device, called 
a deflector, is shown in detailed construction by 
Fig. 11 and in position by Fig. 2. This type con- 
sists of four or five bars of flat steel, % x 14 in, 
suspended by riveted hangers from crossbars 
spaced 5 ft. apart; which in turn rest on stand- 
ard trolley clamps fastened to the trolley wire. 
The particular advantage gained by this con- 
struction is that no extra tension is needed to 
keep the bars from sagging and getting crooked, 
this type of deflector being of minimum weight 
and entirely self-contained. They are placed in 
both angles of each switch. _ 

LINE SECTIONS.—The line is divided into 
seven sections:—One comprising the Rochester 
terminal, one the Avon yard, three sections in 
the main line between Rochester and Avon, and 
two sections south of Avon. The sections are 
divided by trolley section insulators as shown in 
Fig. 9. They are of the overlapping type, made 
of impregnated wood, and are of sufficient length 
to insure insulation at 11,000 volts. Each sec- 
tion insulator is carried upon two brackets, 
mounted on poles spaced 10 ft. apart. As the 
trolley and messenger must both be completely 
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FIG. 6. DETAILS OF BRACKET SUPPORT FOR CATENARY LINE. 


point only one of the two tracks is electrified and 
freight trains are here obliged by rule to use the 
unelectrified one. But to insure that the place 
shall be absolutely safeguarded the electrified 
track is fitted with warning signs of the type 


insulated on opposite sides of the break, heavy 
strain insulators are introduced upon wi!’ the 
messenger is dead ended, the two insula >& 
ing connected across the gap by a heavy steel 
rod. This entire combination is supports’ upoe 
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lard insulators mounted upon the regular 
~~ the breaks, that opposite the substation - 
.von, is different from the above mentioned 
in that the connections are not overlapping, 
ing necessary to absolutely separate the two 
i -s of the trolley line 
i, order to utilize the 
arate phases of the 
t phase system as 
tioned above. 

e only feeders neces- 
sory are those connect- 
inc the substation with 
tl trolley on opposite 


4x23 
Mach. Bolt 


transmitted by telegraph and written on stand- 
ard forms according to uniform steam railroad 
practice. 

TELEGRAPH SYSTEM.—As is well known, 
the single phase trolley system causes interfer- 
ence with telegraph lines, along the right of way, 


sides of this section 


break. The principal ob- 
je t of cutting the trolley 
into additional sections 
is to facilitate the locat- 
ing of line trouble. The 
conditions of electric 
raction upon this line 
are such that no feeder 
is necessary besides the 
trolley line, and con- 
sequently there is no 
necessity for feeding 
the sections separately. 
A “jumper” connection 
is therefore provided, 
at each .section insula- 
tor, in which is placed 


a hook-type knife switch 
that can be operated 
in case it is desired 
to cut that section out. Normally, however, the 
switches are closed and the effect of the “jump- 
ers” is to make the trolley wire continuous. 
WIRES OVER RIGHT OF WAY.—Nearly all 
the telephone and telegraph wires which would 
have crossed over the 11,000 volt trolley wire 
have been put underground. Where the line is 
crossed by heavy telephone trunk lines, they 
have been protected by the basket type of con- 
struction, so designed as to effectually prevent 
a broken telephone wire from falling across the 
messenger or trolley wire. This basket consists 
primarily of four galvanized steel cables stretched 
between opposite ends of two cross arms, one 
placed above and the other below the wires of 
the intersecting telephone line. The four cables 
are joined by a basket work of light strap iron 
ribs placed at intervals of 3 to 4 ft. across the 
whole span, forming the sides and the bottom 
of the cradle. This construction was followed in 
the case of an electric light circuit at Avon. 
SIGNAL SYSTEM.—The telegraph department 
of the Railroad Company, in connection with the 
signal department, constructed a private tele- 
phone line of two copper wires between Roches- 
ter and Avon, with instruments at all signal 
towers and stations in the dispatcher’s office, 
and at the substations, and car shed, and master 
mechanic’s office. This telephone system is run 
upon the trolley bracket poles, transposed every 
third pole, and has worked satisfactorily. A posi- 
live block signal system has been installed for 
dispatching trains with the headway at which 
they are obliged to be run upon this single track’ 
road, which must also handle steam passenger 
‘nd freight traffic at the same time. The blocks 
*xtend between the regular way stations, or if 
‘ch blocks are too long, switch towers are add- 
ed, making the blocks average about four miles 
‘n length from one end of the line to the other. 
\\ithout going into detail it may be stated that 
ume function of the positive block system is to 
»solutely prevent more than one train at a time 
“™ occupying a block. The sidings are fitted 
‘h interlocking switches controlled by the bfock 
“rators, in the towers, or in the way stations, 
i the movement of trains is thus regulated 
‘h the greatest care. The towers are all con- 
‘ed.by the private telephone line, while the 
stations retain the usual telegraphic com- 
‘ication with the train dispatcher’s office at 
cester. By means of the telephone communi- 
‘n, it is instantly possible for a train crew 
“ set in touch with the chief dispatcher, and 
~ Properly located, but all train orders are 
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FIG. 7. BRACKET GROUNDING CONSTRUCTION, ERIE R. R. 


and unless the induction is properly com- 
pensated, there is always danger of telegraphic 
communication being seriously affected. The 
chattering of the relays is particularly annoying, 
as it is continuous, so long as the trolley line is 
connected, whether or not there are any cars 
moving. Various means were proposed, and tried, 
by the Western Union Telegraph Co., for the 
elimination of such troubles. The most success- 
ful, thus far known, is that due to Mr. E. W. 
Applegate, quadruplex expert for the Western 
Union Telegraph Co., who has developed a very 
simple means for overcoming “static interfer- 
ence” as the telegraphers term these troubles, 
The Applegate “static pickup,” so-called, for 
which a patent is pending, is shown in Fig. 12. 
It comprises a back-contact relay, high resistance 
shunts and an auxiliary battery. The current 
enters the 150-ohm relay attracting the arma- 
ture “C.” The shunt “A” consists of 350 ohms 


of carbon stick and on account of the self-induc- 
tion of the relay magnets provides a better path 
for the induced currents, that may be on the 
line, than does the circuit through the magnets. 
When the line is opened by any operator the 
armature “C” is drawn back by a spring to the 
back contact “D’, so that both “A” and “B” are 
shunted with the main circuit, relieving agitation 
of the armature so that it can respond to the 
closing of the line. 

The shunt “A” robs the relay of main line bat- 
tery current very materially, so that it responds 
to the home key sluggishly. Consequently, the 
auxiliary battery “F’”’ is inserted as shown. When 
the armature “C” falls back, this battery sends 
current through the magnets, and assists prompt 
response to any operator to such an extent that 
the shunt “A” does not cause noticeable drag. 
The armature spring is adjusted to overcome 
any current waves that the shunts “A” and “B” 
may not eliminate. The aid of the 7-volt battery 
overcomes this adjustment, and leaves the relay 
very prompt and satisfactory. The resistance of 
the shunt ‘A’ must be determined by the elec- 
trical distance from the ground and battery at 
each end of the line. The nearer to the ground, 
the less should be the resistance of the shunt, 
as in close proximity to battery and ground, the 
trouble is more pronounced, and the effect of the 
main battery upon the relay is likely to be corre- 
spondingly diminished. 

LIGHTNING PROTECTION.—Only a part of 
the line was equipped with line lightning arrest- 
ers as lightning protection for high tension single 
phase railway lines is not, as yet, standardized. 
Those arresters used are of a Westinghouse 
swinging-fuse type of construction. This type 
of lightning arrester consists of a gap, one side 
of which is connected directly to the trolley 
through a No. 4 copper wire, the other side 
being directly connected to the ground rod, 
through a fuse enclosed in a tube which, while 
the fuse is intact, is maintained in an inclined 
position like a pendulum held back from its po- 
sition of rest; but when the fuse is blown, a 
latch is released which allows the fuse tube to 
swing to a vertical position which shows con- 
spicuously from the ground, and signifies to the 
patrolman that the fuse should be replaced. The 
fuse tube can then be lifted off the suspending 
lugs by a pair of insulating tongs made for the 
purpose, and the fuse renewed and replaced in 
a few moments. 

On the other half of the line, lightning arrest- 
ers were not installed. During the summer, two 
of the poles were struck by lightning but the 


| 


FIG. 8. STEEL POLE AND SPAN WIRE CONSTRUCTION, MT. MORRIS TERMINAL, ERIE R. R. 
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metal work of the brackets and truss rods being 
entirely grounded, these poles were not dam- 
aged below the topmost point of attachment of 
the truss rods, which is generally not over 18 
inches from the top of the pole. In a number of 
instances the lightning arrester fuses have 
blown, but it is not known how many of them 
have blown simultaneously. Although the extent 
to which this type of arrester is fully protective, 
is hardly established as yet, it can be stated 
that at no time since regular operation started, 
has any injury to the car equipment resulted 
from lightning, though there were several severe 
storms during June and July. 

MOTOR CARS.—The motor-cars are at pres- 
ent, six in number. They are 51 ft. 4 in. over 
bumpers; 40 ft. over corner posts; and 29 ft. 4 
ins. between truck centers. They are 8 ft. 9 ins. 
wide over sheathing; and 13 ft. 8% ins. in height 
above the rail. Four of the six have two passen- 
ger compartments, the other two having a bag- 
gage compartment about 14 ft. long, and a small 
smoking compartment with six seats, besides the 
regular passenger compartment. The bottom con- 
struction of the cars comprises side si!ls of 5 x 8- 
in. yellow pine, with 6-in. steel channel and fillers, 
intermediate sills of 4% x 6-in. yellow pine, and 
center sills of 6 in. I beams, with fillers. All the 
cars have upper and lower truss rods and needle 
beams of 5-in. I beams. End sills are 8 x 6-in. 
oak. The flooring is double, and trap doors are 
fitted over the motors. Each vestibule is fitted 
with a double acting swinging door so arranged 
as to form the motorman’s cab, and when not 
so used it Is folded back to completely enclose 
the control apparatus and brake gear, and leaves 
the vestibule unobstructed for passengers. 

Each car is fitted with two 50-c. p. headlights, 
gongs, air whistle, and with a standard train air 
signal used by the Erie Railroad. The cars are 
electrically heated. The “Standard” steel type 
of platform buffer is used, and the regular M. C. 
B. coupling, air hose connections and safety 
chains are provided, so that the cars can couple 
up to any of the standard Erie Railroad rolling 
equipment. There being an open space nearly 18 
ins. wide, between the abutting vestibules when 
two motor cars are coupled together, due to the 
rounded platforms and projecting buffer beams, it 
seemed advisable to provide canvas curtains 
about 5 ft. high with snaps attached which en- 
able them to be quickly stretched across the 
space, one on each side of the vestibule end door, 
so as to insure the safety of trainmen and pas- 
sengers when walking from one car to another 
with the train in motion. 

The trucks are of standard M. C. B. swing 
bolster type with heavy framing. The axles are 
6% ins. diameter. The wheel base of each truck 
is 6 ft., 8 ins. Brake shoes are inside hung. 

ELECTRICAL EQUIPMENT OF CARS.—The 
electrical equipment of the cars consists of four 
Westinghouse single-phase railway motors, with 
a nominal rating of 100 HP. each, the gear ratio 
being 20:63. The suspension is of the nose type. 
Solid gears are pressed upon the axles. 

The electro-pneumatic control system includes 
three distinct circuits; the high potential, the 
low potential and the centrol. The high poten- 
tial circuit includes the pantagraph trolley, line 
switch and the transformer. The pantagraph 
trolley mechanism is operated by a pair of 
springs and by an air cylinder. The trolley is 
raised and held against the wire against its own 
weight by means of springs and it is lowered by 
the application of air pressure to pistons work- 
ing in cylinders that form pari of its base. When 
down it is automatically locked and the latch of 
this lock can only be withdrawn by applying air 
pressure to another small piston which then un- 
locks the pantagraph allowing the springs to 
raise it. This trolley mechanism is so connected 
with the control circuit through a line relay that 
any interruption in the supply of high tension 
current immediately causes the trolley to be low- 
ered by applying the air to the main cylinders 
in the trolley base. 

The line switch is equivalent to a main, high- 
tension, circuit breaker. It is opened and closed 
by air pressure, admitted by electrically operated 
valves. In case the supply of air is exhausted, 


FIG. 9. APPROACH TO THE CLARISSA ST. BRIDGE, ROCHESTER, N. Y., SHOWING SECTION 
BREAK AND WARNING SIGNAL. 


as when the car has stood for some time unused, 
the line switch must first be held in mechanic- 
ally by means of a handle provided for the pur- 
pose until the air pump, which can then be 
thrown into operation, has compressed air to 
about 50 Ibs. pressure, which is enough to prop- 
erly actuate the control system. To raise the 
trolley when there is no air pressure, there is 
provided a small automobile tire pump placed un- 
derneath one of the car seats, which is connected 
by a three-way cock into the trolley air-piping 
system, and enables the air operated trolley latch 
to be withdrawn and power obtained that will 
start the air compressor and set going the motor 
generator set, which is used for charging the 
storage battery and supplying current to the con- 
trol circuit. 

The transformer, of 200 KW. capacity, is of the 
oil insulated type with three high-potential and 
eight low-potential taps, the latter running from 
300 down to 110 volts. At the latter pressure 
current is provided for heating, lighting and aux~ 
iliary purposes. The connection of primary and 
secondary transformer windings is virtually in 
series, as shown in Fig. 14, comprising an “auto- 
transformer.” The high tension wiring of the car 


In the main low potential circuit are the 
switch group, the preventive coils and the re 
verser. The switch group is a set of air operated 
switches controlled by magnet valves, all mount- 
ed in one frame. It is placed athwart the car as 
near as possible to the low tension end of the 
main transformer. The switches of the group 
are all provided with interlocks, which automat- 
ically govern the connections in such a way that 
each switch of the group acts only when the cur- 
rent in the motors has reached a predetermined 
value, thus making acceleration automatic. Pre- 
ventive coils are used across the terminals of 
some of the switches of the group, to prevent 
excessive current flowing at the instant of clos- 
ing the switch. Each switch in the group is fit- 
ted with its own blow-out coil. There are two 
reverser switches actuated by air pressure, one 
for each pair of motors. Current from the main 
motor circuit is led through the motor limit 
switch, which makes effective the functions of 
the interlocks, on the switch group, and renders 
it impossible for the successive ‘switches to be 
thrown in unless the limit switch is closed. 

The control circuit includes a master controller, 
in each vestibule, the train line wires and their 
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FIG. 10. LOW BRIDGE CATENARY CONSTRUCTION. 


is done mainly with varnished cambric cable, 
drawn through loricated iron conduit. A small 
amount of high grade rubber cable is used, but 
it is thoroughly protected with varnished cam- 
bric tape wherever there is danger of a brush 
discharge to ground breaking down the insula- 
tion. ‘ 


connections to the valve magnets and in’ rlocks, 
a storage battery supplying current fo these 
wires, and a motor generator set, which ® used 
either to charge the batteries or to act” te the 
control system. The master controller makes 
the proper connections by means of w! °h the 
15-volt storage battery actuates the 
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-hich control the action of the air operated 
contactors in the switch group, and the 
‘ ers. The controller handle is normally held 

vertical central position by springs unless it 

ved to one of the running points by the 
I -man. When released from the grasp of 
' ind it filles to the vertical position, cutting 
e power, and causing the emergency appli- 


as it requires. It is mounted upon rubber bush- 
ings, and runs so quietly that its presence in the 
car can hardly be detected. The storage battery 
‘consists of seven cells contained in a wooden box 
with handles, carried in an enclosed box under- 
neath the car. No other auxiliary lines for any 
purpose are connected to the control circuit in 
order to prevent it from being disabled by acci- 


placed upon the car at the Buffalo shops of the 
Erie. 

OPERATION.—The equipments above. de- 
scribed were intended to be sufficient for operat- 
ing single-car trains with one stop per mile over 
the entire road, at an average schedule speed of 
24 mi. per hr. or to haul one trailer making stops 
about 2% mi. apart, at the same schedule speed. 
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FIG. 11. ARRANGEMENT OF DEFLECTORS AT TROLLEY FROG ANGLES. 


cation of the brakes by means of a brake relay 
valve alongside of it. There are two holes in 
the face of the master controller, directly under 
the handle, and attached to the handle by means 
of a chain is a plug which may be inserted into 
either of these holes. The master controller is 
not operative unless this plug is pushed all the 
way into the lower hole, which closes the line 
switch, connects the generator and battery, and 
puts the brake relay valve into circuit. This is 
the ordinary running position of the plug. In 
case the line switch is opened by an overload, 
which generally causes the trolley to be lowered, 
the plug is taken out of the lower hole and placed 
in the upper, which action immediately closes the 
line switch, releases the trolley and allows it to 
spring up against the wire. As soon as the power 
is thereby returned to the main circuit, the plug 
is taken out of the upper hole and replaced in 
the lower one. There is a push button upon each 
side of the bottom of the master controller case. 
That on the right hand side is used for dropping 
the trolley and opening the line switch. When 
the button on the left hand side is pressed, the 
switch group is stepped up to the last or high 
speed notch and remains in that position until 
the handle of the controller has been returned 
to the off position. 

There are four distinct notches on each side 
of the controller, the first corresponding to the 
coasting position, with the power off, the others 
enabling such gradations of speed as may be de- 
sired. Reversal is effected by moving the con- 
troller handle to the opposite side of the center 
or dead point. 4 


dental grounds. In one vestibule, there is lo- 
cated in an asbestos lined compartment, enclosed 
with steel doors, a slate switchboard panel upon 
which are carried all the switches and fuses for 
the control of the battery and motor generator 
set, the lighting circuits and heaters, and also 
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das 12. Diagram of Applegate ‘‘Static Pickup” for 
Erie Telegraph Lines. 

the main connection from the low tension side 
of the transformer to the auxiliaries. The con- 
trol circuit consists of 12 wires which are con- 
nected from car to car by “jumper” cables in 
junction boxes or receptacles, at each of the four 
corners of the car under the end sills. 


The company has furnished shelters where the 
public highways cross the line, there being 22 of 
these flag stations, besides the regular interme- 
diate way stations at which steam trains stop, 
six in all, or a total of 28 stations at which elec- 
tric cars may be required to stop. Practically, the 
electric cars stop at all the regular way stations, 
but at only a portion of the flag stations. A sin- 
gle passenger coach is frequently attached to a 
motor car, and on some trains baggage, milk, or 
postal cars are regularly hauled. When two 
trailers are hauled, two motor cars are required, 
making a four-car train, as shown in Fig. 1. The 
service has proved immensely popular through- 
out the Genesee Valley, through which it passes. 
It is found that the electric trains on their 34 mi. 
of line can be depended on to keep their running 
time rather better than the steam passenger and 
freight trains, operating over the main line. 

In addition to the facilities for repairs, afford- 
ed by the regular division shops at Avon, a brick 
car-inspection shed to accommodate four cars, 
has been built adjacent to the Avon substation. 
At the Rochester terminal a concrete inspection 
pit 60 ft. long is provided, on one of the side 
tracks close to the passenger station. 

The single-phase system was recommended for 
the electrification of this division by the Electric 
Traction Commission of the Erie Railroad, and 
after authorization by the company, was installed 
under the general direction of Mr. J. M. Graham, 
Vice-President in charge of the construction de- 
partment of the Erie. The engineering and the 
construction work, were carried out, and the sys- 
tem brought into operative condition by Westing- 
house, Church, Kerr & Co., who designed and 
erected the buildings and the catenary trolley 
construction, bonded the track, and installed the 


electrical apparatus in the substation and on the - 


cars. The adjustment of the telegraph system 
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FIG. 13. DIAGRAM SHOWING ARRANGEMENT OF ELECTRICAL APPARATUS AND MAIN CIRCUITS OF MOTOR CARS, ERIE R. R. 


motor generator set is a compact machine 
° bout 1/6 KW., the motor being of the self 
ng induction type, wound for 110 volts, the 
x ‘tor being normally of about 23 volts. It is 
pi ! under one of the seats in the car, and is 
‘ d by a box with removable lid, so that it 
co’ casily be reached for such small attention 


The low tension wiring between the transform-— 
er and switch group, and motors, is all enclosed 
for protection in a boxing of “‘Transite” or asbes- 
tos lumber, as the inductive effects of heavy cur- 
rents at low pressures rendered the use of iron 
conduit impossible for this part of the wiring. 
The electrical and air brake equipment was 


was carried out jointly by the Western Union 
Telegraph Co. and the telegraph department of 
the railroad company. 

The order was given to the engineers on June 
6th, 1906, and although the intense activity in 
construction work all over the country at that 
time rendered it difficult to secure materials and 
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labor promptly, the work was pushed so rapidly 
that about 7% months later, on Jan. 22, 1907, the 
first official trial trip was run between Avon and 
Rochester. The severe winter weather thereafter 
prevailing delayed the completion of the work 
until spring. During April and May, the whole 
equipment of substation apparatus, lines and cars 
was thoroughly tried out in a course of experi- 
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Fig. 14. Diagram Showing Scheme of Main Circuits 
and Controller Switch Operations 4-Motor 
Equipment, Single-Phase System. 


mental operation, which also enabled the railroad 


employees to become familiar with the new sys- ae 


tem. On the 18th of June, commercial operation 
began, and has since continued permanently with 
marked success. 


STRUCTURAL MATERIALS TESTING LABORATORIES 
OF THE UNITED STATES GEOLOGICAL SURVEY, 
ST LOUIS, MISSOURI. 


By HERBERT M. WILSON,* M. Am, Soc. C. B 

The attention of the engineering public has 
been strongly drawn through the columns of 
Engineering News in connection with the Que- 
bec Bridge disaster, to the need of more exact 
knowledge as to the behavior of large structural 
members under full load conditions. Engineers 
are now questioning as never before the ac- 
curacy of the formulas employed in designing all 
large compression pieces, and it is evident that 
the existing doubt can only be removed through 
the knowledge to be derived from the actual test 
of such structural members. 

Fortunately for those interested in structural 
works of concrete or reinforced concrete, the 
United States Government is now, through the 
medium of the Structural Materials Testing Lab- 
oratories of the Geological Survey, carrying on a 
series of tests upon these materials which should 
furnish to the engineering profession definite in- 
formation as to the behavior of these materials 
when assembled into large pieces. 

This work had its inception at the Louisiana 
Purchase Exposition in 1904 in the Collective 
Portland Cement Exhibit and Model Testing 
Laboratory of the Association of American Port- 
tand Cement Manufacturers, under the direction 
of Mr. Richard L. Humphrey. This exhibit was 
fortunately located near that of the United States 
Geological Survey Fuel-Testing Plant, and thus 
came under the immediate observation of Dr. 
Joseph A. Holmes, the present Chief of the 
Technologic Branch, under whom this and the 
Structural Materials Testing Plant are conducted. 
Doctor Holmes with the assistance of Mr. Hum- 
phrey, and a few of the more public spirited of 
the cement manufacturers, headed by Mr. Rob- 
ert W. Lesley, evolved from this exhibit the pro- 
ject which has resulted in its continuation and 
extension into the most complete cement con- 
crete, and reinforced concrete testing laboratory 
in existence. 

In order that the operations of this plant should 
be carried on with a view to practical usefulness, 
the National Advisory Board on Fuels and Struc- 
tural Materials was created by President Roose- 
velt, consisting of representatives from the vari- 
ous national engineering societies and Govern- 
ment engineering bureaus. The members of this 
board were selected from the men best qualified 
to advise in such matters, and represent the 


*Chief Engineer, Technologic Branch, U. S. Geological 
Survey. 


American Institute of Mining Engineers, the 
American Institute of Electrical Engineers, the 
American Society of Civil Engineers, the Ameri- 
can Society of Mechanical Engineers, the Ameri- 
can Society of Testing Materials, the American 
Institute of Architects, the National Fire Pro- 
tective Association, the American Railway Engi- 
neering and Maintenance of Way Association, 
the National Association of Cement Users, the 
Association of American Portland Cement Manu- 
facturers, and a dozen other technical societies. 
The board also includes, as representatives of 


Vol. 58. N. 
tural materials should be encouraged to the 
Exposition. 
The first meeting of the proposed Amer’ Peat 
Association has been called to be held € on 
October 24 and 25. The membership this 


Association is to include the principal o 
peat properties, and the principal manur. 
of prepared peat and of peat machine: [ya 
Chairman of the Voluntary Comm’ 
Dr. Joseph Hyde Pratt, the State Geo t of 
North Carolina, and the Secretary, M; 
Bordello, of Kingsbridge, New York. Oc or 


FIG. 1. STRUCTURAL MATERIAL TESTING LABORATORIES OF THE U. S. GEOLOGICAL 


SURVEY, ST. LOUIS, MO. 
(Part of the Concrete Exhibit at the Louisiana Purchase Exposition of 1904 appears in the foreground) 


the Federal Government, officers of the Corps of 
Engineers of the Army, of the Isthiman Canal 
Commission, the Director of the Reclamation 
Service, the Supervising Architect of the Treas- 
ury Department, the Chief of Ordnance of the 
Army, the Chief of the Bureau of Steam Engi- 
neering of the Navy, etc. This board was for- 
mally organized in 1906 with Dr. Charles B. 
Dudley as President, and Mr. Richard L. Hum- 
phrey as Secretary. 

Prior to the organization of the National Board, 
a Joint Committee representing the engineering 
societies first named above, had been organized 
for the purpose of standardizing tests of concrete 
and reinforced concrete. The tentative program 
of the Joint Committee was revised and later 


has been designated “Fuel and Cement Day,” 
and a reception will be held upon that occasion 
in the building of the fuel and structural ma- 
terials plant in the Exposition grounds. 

The main plant of the structural materials 
testing laboratories at St. Louis is housed in six 
buildings. One of these is used for office pur- 
poses, another by the constituent materials sec- 
tion, another building, 60 x 100 ft., is used by the 
beam, permeability, shear and tension sections. 
Another building houses the building block anda 
portion of the constituent materials section, as 
well as the petrographic and photographic sec- 
tions. In this building are 25 bins, each of one 
carload capacity, for storing sand, gravel, broken 
stone, cement, etc., and a workshop equipped 
with machinery, lathe, 
drill press, etc. Two 
smaller buildings are oc- 
cupied by computing and 
drafting sections, and 
for supplementary office 
and editorial purposes. 

The equipment is quite 
complete as to minor 
apparatus and _ includes 
among the larger ma- 
chines one 600,00)-pound 
motor - driven auto- 
matic, universal, four- 
screw testing machine 
capable of testing col- 
umns of 30 ft. lengths, 
and of making trans- 
verse tests of beams 
up to 24 ft. span, 


and of tensile  speci- 


mens up to 25 ft. in 


length. There are four 


200,000-1b. motor-driv- 
ing, automatic, universal 
testing machines capable 


FIG. 2. SEASONING REINFORCED CONCRETE BEAMS. 


adopted by the National Advisory Board and now 
constitutes the working outline of the investiga- 
tions of structural materials which are being 
carried out by the Geological Survey. 

The next annual meeting of the National Ad- 
visory Board for the purpose of reviewing work 
executed to date, and for considering the conduct 
of future investigations, will be held at the 
Jamestown Exposition at Norfolk, Virginia, Octo- 
ber 25 and 26. These dates have been adopted 
by the Exposition officials as those upon which 
all those who are interested in fuels and struc- 


of making compression 
tests up to 4 ft. in length, 
and transverse tests 
up to 20 ft. span. There is one 100,000-!». test 
ing machine of similar design, one 4\.())0-Ib. 
hydraulic, hand-driven compression machine, oné 
10,000-Ib. screw machine, and a number °f 2,0 
lb. and smaller machines for cement briquette 
testing. There are also wire testing machines 
and appliances for otherwise calibrat':s 
testing the metal used for reinforcemen 

For mixing the concrete there is one |-¥d. and 
two %-yd. cubical. mixers with automatic 
charging hopper mounted on skids. Tiere 
numerous cast-iron molds for cylindrica! and cu- 
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bi] pleces, and for reinforced beams, etc. The 
beam molds in use are six in number, with 
interchangeable bottoms for beams 8 x 11 
x 1 t t. There are five typical, hollow concrete- 
box machines in use, which were selected by a 

‘ittee of the Concrete Block Machine Manu- 


¢. carers Association. In addition there are all 
necessary permeability, accelerated test, storage 
tans, and other apparatus. 


the program for investigations which has been 
in orogress at these laboratories during the past 
two years, includes the following primary in- 
quiries: 
|. Examination and classification of concrete materials 
-+ he United States, which involves a field survey of 
<yeh materials, including sand, gravel and stone deposits, 
ection of samples, physical tests and chemical analy- 
- of these at the laboratories, with a view to determin- 
- the availability of constituent materials in all parts 
he country. 
Tests and classification of mortars made with typi- 
Portland cement and sand gravel, and one-fourth 
, sereen stone. These tests include specific gravity, 
freness, time of setting, tensile strength, constancy of 
volume, and a complete series for physical tests on 
»eeimens seasoned for 7, 28, 90 and 180 days, and 
one year. 
“Tests and classification of concrete with the typical 
aceregate above specified, including physical tests on 
ecimens seasoned for 30, 90 and 180 days, and one 
year. Tests for method of water proofing, protection 
against corrosion of metal, fire resisting qualities, freez- 
ing tests, salt water tests, etc., etc. This series of tests 
includes full-sized tests on beams of various spans, sec- 
tions, and composition, and building blocks and bricks. 
4. Tests of reinforced concrete in full-sized beams 
and columns for effect and amount of reinforcement, of 
character of reinforcement, of form, size and position of 
reinforcing bars, the initial strength of reinforcement, of 
different manners of reinforcement, and of a number of 
other variations in such tests, Also tests of reinforced 
slabs and of reinforced arches, the former supported at 
two or four edges or with expanded metal wire mesh, 
ete., the latter of continuous ring, hinge, voussoirs, etc. 


It is evident that this program of investigations 
will require a number of years to carry to com- 
pletion. Meantime, as the investigations are 
passing progressively through the testing of the 
larger pieces, additional testing machines are 
being procured. There has already been pur- 
chased and there is about to be put in opera- 
tion a new testing machine for compression tests 
of capacity of 1,200,000 pounds, and capable of 
testing vertical columns up to 40 ft. in height, 
and plans are being perfected for the construc- 


testing has just been submitted to the public 
printer at Washington by Mr. Richard L. Hum- 
phrey, the Engineer-in-Charge, and includes an 


‘outline of the organization, equipment, and oper- 


ations of the plant. A second report has also 
been completed which deals with the results of 
25,000 tests of the constituent materials of Port- 
land cement mortars. It is evident that this re- 
port covers the most extended series. of such 
tests ever attempted. Altogether over 35,000 
tests have been made of sands, gravel, and stone 
screenings, and will be reported in additional 
bulletins dealing with investigations of these ma- 
terials as mortars, and as concrete. Other bul- 
letins in course of preparation will deal with re- 
inforced beams, with concrete and reinforced 
concrete columns, and with the same materials 
in floor slabs, etc. The bulletin now in press 
which gives the results of 25,000 tests covers 
such tests on 22 sands, 12 gravels, and 25 stone 
Screenings, in the form of mortar used in dif- 
ferent proportions and coming from different 
localities throughout the United States. 


A NEW DESIGN OF BALANCED GATE-VALVE. 


The accompanying drawing illustrates a double- 
seated, balanced gate-valve of new design, pos- 
Sessing features of advantage over the ordinary 
sluice-gate or disk valve. 

In Engineering News for Oct. 4, 1906,* is a 
description of a cylindrical balanced valve with 
one conical seat, three of which were installed 
in Gatehouse No. 2 at the new Croton Dam. Mr. 
John Peterson, Assoc. M. Am. Soc. C. E., who 
designed that valve, also designed and patented 
the valve here illustrated. 

From a reference to the drawing on p. 346 of 
that issue, it will be seen that above the inflow 
ports in the valve of earlier design there is a 
clearance between the rings of composition metal 
on the plug and the metal on the inside of the 
cylindrical casing. Mr. Peterson states that this 
clearance is about ‘/.s-in., and that there is, 
through the annular space thereby provided, a 


FIG. 3. TESTING A REINFORCED CONCRETE BEAM. 


_ a compression machine of 5,000,000-Ib. 
capacity, 
‘he results of the operations of these testing 
horatories have been apparently slow in reach- 
the public for the reason that before actual 
s could be commenced after the equipment of 
laboratories, practically a year had to elapse 
order that the test pieces might have time to 
‘Son in sufficient quantities, for the full period. 
‘ report of the results of the first full year of 


ir 


constant small leakage, which runs off through 
the by-passes with which the valves on the down- 
Stream side of the dam are provided. 

The function of the upper conical seat, in the 
valve shown here, is to obviate such leakage. 
The seats being situated above and below the 
inflow ports, pressure on the plug is thereby 
balanced and the plug is raised with much less 


*Pp. 345 and 346. 
fRoom 1019, 299 Broadway, New York City. 


exertion than is necessary with a single-seated 
valve. 

Such a valve is obviously more readily oper- 
ated than an ordinary disk or sluice-gate valve. 
It may be adapted to either a vertical or a hori- 


Vertical Section. 


Horizontal Section A-B. 


New Type of Balanced Gate Valve. 


zontal position, and may be installed in a pipe- 
line with the use of special castings; in the latter 
case an elbow will be necessary, with a corre- 
sponding small offset in the line at the point of 
installation. 


SYSTEMATIC FORESTRY WORK IN MASSACHU- 
SETTS is provided for by recent legislation. This ‘in- 
cludes the creation of the office of State Forester, at a 
salary of $3,000 a year, who is an ex-officio member 
of the State Board of Agriculture; also mandatory legis- 
lation providing for town and city forest wardens. It is 
the duty of the State Forester ‘‘to promote the perpetua- 
tion, extension and proper management of the forest 
lands of the Commonwealth, both public and private,’’ 
and to give instruction in forestry at the Massachusetts 
Agricultural College (Amhert, Mass.). He is authorized 
to give, on request, advice on forestry management 
to private owners of forest lands, provided his ‘‘neces- 
Sary expenses of travel and subsistence’ are paid by 
the recipient. He is also empowered to establish a 
nursery for forest seedlings on the college grounds of the 
Massachusetts Agricultural College at Amherst. Seed- 
lings from such a nursery are to be supplied to the Com- 
monwealth without charge for use upon “reservations set 
aside for the propagation of forest growth for other than 
park purposes.’’ Citizen-landowners may be supplied with 
seeds and seedlings under such conditions as the forester, 
subject to the approval of the Governor and Council, 
may establish. The forest wardens to be appointed by 
cities and towns are subject to approval by the State 
Forester. These wardens must take measures to prevent 
forest fires and must fight such fires as occur. They 
must also investigate the cause, extent and injury done 
by forest fires, the value and character of forest lands, 
the character and extent of wood-cutting operations, and 
the prevalence of insects injurious to forest growths. 
Mr. F. W. Rane, 7 State House, Boston, Mass., is the 
first State Forester appointed under this new legislation, 
and has issued several handy pamphlets bearing on 
forestry, including one embracing Massachusetts legis- 
lation on forestry and associated subjects. It may be 
added that any town or city in Massachusetts may take 
or buy land, or accept gifts of money or land for “a 
public domain,’’ to be “‘devoted to the culture of forest 
trees, or to the preservation’’ of its water supply, but 
the title to any such land “shall rest in the Common- 
wealth for the benefit of the city or town in which it 
lies.”’ 
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CEMENT PRODUCTION IN THE UNITED STATES. 


The production of cement in the United States 
is still increasing at even a higher rate than 
ever before, according to the regular annual re- 
port issued by the U. S. Geological Survey, under 
the direction of Mr. Edwin C. Eckel, Assoc. M. 
Am. Soc. C. E. The remarkable development 
of the concrete industry has been exploited to 
so great an extent that any new reference to it 
seems trite, but the figures collected by the gov- 
ernment emphasize the immense amount of ce- 
ment now used in this country and what is more 
noteworthy, the ever increasing rate of increase 
in that use. In 1887 the total Portland cement 
output in this country was 250,000 bblis., with 
about 6,900,000 bbls. of natural cement; in 1906 
the Portland cement production was over 46,- 
000,000 bbis., the natural only about 4,000,000 
bbls. These figures, together with the accom- 


w 


Annual Production in Millions of Barrels 


Years 
Portland Cement Production in the United States 
from 1890-1906. 


panying curve and the table, will show what an 
enormous industry is being built up in Port- 
land cement manufacture, for the natural ce- 
ment production, which for years ran along at 
about 6,000,000 bbls. per year, is now slowly 
dropping away. 

A study of the curve will show that from 1890 
to 1895 the manufacture of Portland cement was 
at a standstill, from 1895 to 1900 it increased 
at a normal but slightly increasing rate, prob- 
ably no more, however, than any of the other 
large materials of construction. In 1900 the rate 
of increase took a jump but remained about 
equal through the three years, 1901-1903. From 
1904 to the present, the rate has been getting 
higher and higher, until it must be largely in 
excess of that of any other building material. 
As Mr. Eckel notes in the report, this increas- 
ing rate is the characteristic of a new industry 
which has not as yet found its level and is not 
affected by any of the fluctuating conditions of 
outside trade. At present the cement industry 
is in as prosperous condition as can be desired, 
but it is improbable that the high rate of in- 
crease can be maintained. The continuation of 
the curve shown would give about 60,000,000 
bbls. for 1907 and 75,000,000 bbis. for 1908. 

In this connection it is interesting to compare 
the official figures with a compilation of some 
data given in the recently published Directory 
of Portland Cement manufacturers of the United 
States for 1907. This directory lists all of the 
cement plants in this country now working, with 
their officers, capitalization and nominal produc- 
tion, together with all plants projected and their 
proposed production. The nominal production 
of a plant is presumably determined from its 
daily capacity multiplied by the working days 
in the year and necessarily is largely in excess 
of the actual production, as no allowance is made 
for breakdowns or other certain causes of delay. 
The directory gives 82 working plants in 1907, 
with a nominal production of 81,000,000 bbls. 
per year, and 84 more or less tentative plants, 
with a proposed annual production of 30,000,000 
bbls. Applying the same reduction for loss of 


TABLE SHOWING CEMENT PRODUCTION IN THE UNITED STATES, 1904-1906. 


time, etc., to the proposed plants, will give a 
production in 1908 of between 75,000,000 and 
80,000,000 bbls. This, it will be noticed, agrees 
with the figures estimated from the curve. In 
case of any business depression within the next 
year, these values are, of course, high. 

It is worthy of notice that all of this cement 
is being used in this country, the small amount 
of exports being less than the amount of im- 
ports, which latter this year have risen some- 
what on account of the great amount of cement 
used in San Francisco, which could be trans- 
ported from Europe, through the Suez Canal, at 
cheaper rates and on shorter notice than from the 
eastern states. The following figures show the 
total consumption of Portland, natural ana 
puzzolan cement in the United States in 1906: 


Bbls. 
Total production in U. &........ccsececccses 51,000,445 
Imports withdrawn for consumption.......... 2,274,677 


Other interesting data in the report show the 
geographical distribution of the cement plants 
in this country. Two counties in Pennsylvania, 
Lehigh and Northampton, produced in 1906 
39.5% of all the cement in the United States; 
the rest of Pennsylvania, New York and New 
Jersey produced 15.4%, the central states east 
of the Mississippi, together with Missouri, pro- 
duced 30.2%, California and Washington, 2.8%, 
the rest of the western states, 8.2%, and the 
southern states, 3.9%. There are no cement 
plants in New England. 


UNIFORM SYMBOLS FOR WIRING PLANS. 


At the sixth annual convention of the National 
Electrical Contractors’ Association in 1906 a set 
of symbols, recommended for all wiring plans, 
was adopted. It will be remembered that this 
set of symbols was the work of a committee ap- 
pointed the year before and that this committee 
obtained the opinions and ideas of the most 
prominent engineers and architects, universities, 
technical journals and of several government de- 
partments. 

A new edition of this set of standard symbols 
has very recently been issued by the National 
Electrical Contractors’ Association, and as this 
edition presents a few changes from the former 
arrangement as published (see Engineering 
News of Oct. 11, 1906), it has been found ad- 
visable to reprint the changed symbols, together 
with the new form. A few additional sugges- 
tions have been incorporated with the new edi- 
tion of the table. These are as follows: 


50 Ceiling Oulet: Combination. 4/2 
Changed to indicates four 16-c. p, standard in- 
zx 4 candescent lamps and two gas burners. 


ws If gas only. 


Hol Bracket Outlet: Combination. 4/2 
Changed to indicates four 16-c. p. standard in- 
) 4 candescent lamps and two gas burners. 


Hee If gas only. 


S 


Changed+o P. switch outlet. 


Changes in Standard Symbols for Wiring Plans. 
. — of center of wall outlets (unless otherwise speci- 
ed): 


LAVING 5 ft. 6 ins. 
Chambers .......... 5 ft. 


Portland——-—,  -———Natural———, --—Puzzolan—- - Total 
Bbls. Value. Bbls. Value. Bbls. Value. Bbis. Value. 
46,463,424 $52,466,186 4,065,797 $2,423,170 481,224 $412,921 51,000,445 $55,302,277 
35,246,812 $33,245,867 4,473,049 2,413,052 382,447 $272,614 40,102,308 $35,931,533 
26,505,881 $23,355,119 4,866,331 $2,450,150 308,045 $226,651 31,675,257 $26,031,920 


THE TIME OF PASSAGE OF LIQUID THRO; 
COLATING BEDS.* 

By WILLIAM CLIFFORD,+ Assoc. M. Ins: 
The time taken by liquid to pass through ; 
beds has been variously stated from two to eig! 
minutes; generally it is referred to as ‘‘occupy 
minutes,”’ or as “‘the rapid passage of liquid th: 
bed.’” The method of determining this time a, 
have been simply to pour a quantity of colo;. 
on the surface of the bed while in action, and » 
time between the pouring of the liquid and 
appearance of color at the outlet. By this m: 
time of passage of a comparatively small porti: 
dose or added liquid is measured. It takes no a. 
the bulk of colored liquid poured over the surfa. 
there appears to be no reason why the first tr 
given dose appearing at the outlet should be 
indicate the time of passage of that dose, a: 
than the last trace. It will, therefore, be nec: 
define what is meant by the time of passage o i 
through a bed. The time of passage of any x of 
liquid may be defined as the average time of pa 
all the molecules of that portion of liquid. For ; ical 
purposes, it will be sufficient to find the genera) 
bution of the observed liquid in the effluent, «: 
this to calculate the mean distribution; this ¢ 
average time. The following experiment wil! i). 
the method of determining the average time. A 
of common salt was used for observation, inst 
colored liquid. An 18-in. earthenware pipe, fil 
clean, washed and screened gravel, which passed 
and remained on a %-in. mesh riddle, formed a ilar 
bed 18 ins. diameter and 2.4 ft deep. A tipping «> ugh, 


With 


arranged above, emptied its contents into a per! ated 
tray, which distributed the water over the medium ‘ap 
water was used, instead of sewage or tank efflu °, in 
order to obviate the disturbing action of the o: 

matter, and a variable chlorine content. The wat: was 


obtained from an elevated tank which gave a co 
head. In this particular experiment, the flow of 


into the tipping trough was 124 c.c. per min. (equal to 
240 [U. S.] gals. per sq. yd. per day). The trough held 
465 c.c. before tipping, and, therefore, an interim: tent 
dose of this amount was poured into the tray ani dis- 


tributed over the medium every 3% minutes. Each dis- 
tribution or sprinkle Jasted 5 seconds. After a few 4 


208€38 


the amount of water leaving the bed in intervals of 
distribution became equal to that distributed over the 
surface. When the bed had been in action for one hour, 
the water flowing into the tipping trough was intercepted, 
and received into a graduated cylinder. This took place 
immediately after a turn of the trough. The now empty 


trough, instead of receiving water, was filled with a s.lu- 
tion of common salt, of known chlorine content, and held 
from tipping until an equal quantity (i. e., 465 cc.) of the 
inflowing water was collected in the cylinder. At this 
point the trough was turned, the chloride solution dis- 
tributed over the medium, and the flow of water into the 
trough continued as before. Samples of the effluent were 
then taken, every fifth minute. In the earlier experi- 
ments samples were taken every minute, but a sample 
taken every fifth minute was found to give a result suffi- 
ciently accurate for all practical purposes. The com- 
bined chlorine in the samples (shown in the second col- 
umn of the following table) gives the distribution of the 
chloride in the effluent. The average time of passage 
is obtained by calculating by the method of moments 
the mean frequency of the combined chlorine, after frst 
reducing the amount by that present in the water pre- 
vious to the addition of the solution; it is given by 


= P.Q 

where P is the minute corresponding to the combined 
chlorine Q. 


Combined Combined 
chlorine in chlorine, 


Time, sample, less 3.8. Product of 
(P.) parts per 100,000. 
(Q.) P.Q 
Previous ... 3.8 6 
5th minute 11.6 78 29.0 
10th minute 20.5 16.7 67.0 
15th minute 16.2 12.4 87.0 
20th minute 11.2 7.4 148.0 
25th minute 8.6 48 120.0 
30th minute 7.0 3.2 96.0 
35th minute . 6.1 2.3 80.5 
40th minute 5.2 1.4 16.0 
45th minute 4.8 1.0 15.0 
50th minute 6 0.0 
55th minute 4.3 5 21.0 
60th minute 4.1 3 18.0 
65th minute 4.0 2 13 
70th minute 3.9 7.0 
58.7 1133.0 


P.Q 
Whence the average time, r) , is 17.6 minut This 


result is obtained with clean, coarse gravel, «| * di* 
tribution of 240 [U. 8.] gals. per sq. yd. per da: 


*A paper read at Manchester, England, May © i 
Reprinted from Jour. Soc. of Chem. Industry, July } 
1907; No, 13, Vol. XXVL 

+Wolverhampton Sewage Wrks, Wolverham; 
land; formerly of the Manchester Sewage Wor: 
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n -ompanying table shows the results obtained with 
var grades of medium and rates of sprinkling, the 
dept each case being 2.4 ft. 

A of explanation may be permitted with regard to 
the ‘ingly long time of passage. In the first place, 
the . of mere trickling requires to be eliminated. A 
bed ) when draining, retains a considerable amount 
of r: now, suppose for the moment there are 9.6 
(u. -. gals. of water in each cubic yard of medium, ex- 
clu ¢ that in the pores of the medium, then a perfect 
dist sion of 9.6 gals. (230 [U. S.] gals. per sq. yd. 

») would be only sufficient to change the water 


, hour, assuming simple displacement. The dis- 
ent is really accompanied by a very considerable 
amount of mixing. 


riMe OF PASSAGE THROUGH VARIOUS GRADES OF 
SPRINKLING FILTERS MATERIALS. 


Rate of working, Average time 


Grade, gals. per of passage, 
Medium. ins. sq. yds. per day. minutes. 
239 287 24.3 
% — % 180 216 31.7 
105 126 45.6 
307 368 26.4 
%— %& 134 160 49.4 
191 2% 
{ 129 155 63.6 
a 285 54.7 
181 216 64.3 
245 294 15.0 
1—% 200 240 17.6 
154 185 22.0 
ia 
{ 35.8 
{ 250 164 31.2 
246 295 33.7 
m—% 197 236 40.0 
L 155 196 44.1 


In conclusion I wish to thank my assistant, Mr. Harold 
Wilson, for help in sampling and in the chlorine deter- 
minations. 


REPAIRING A REMARKABLE LEAK IN A RESERVOIR 
EMBANKMENT AT PROVIDENCE, R. I. 


One of the most unique pieces of repair work in 
the history of public water supplies is briefly de- 
scribed by Mr. Otis F. Clapp, M. Am. Soc. C. E., 
City Engineer of Providence, in his report for the 
year 1906. In May, 1906, the reservoir then be- 
ing empty for purposes of cleaning, it was decided 
to discover the source of a leak in the reservoir 
that had been in existence for more than 25 years. 
The work is so tersely and interestingly described 
by Mr. Clapp that we cannot do better than to 
quote from his report and to reproduce an ac- 
companying illustration, as fallows: 

The water appeared at the foot of the bank on the 
west or Brown St. side of the reservoir, and had been 
taken into a pipe well, from which it was discharged 
into the Brown St. sewer. Measurements had been kept 
of the discharge for many years. Within two or three 
years the amount had increased somewhat, but not 
enough to cause alarm. Examinations had been made 
before, and considerable time and money had been ex- 
pended, without finding any clew as to the location of 
the point on the inside of the bank where the water 
escaped. It was thought that the best way to trace 
the course of the water would be to follow the stream 
back into the bank. When the water had been drawn 
down so that there was a head of about 1 ft. on the 
discharge, digging was commenced. Almost immediately 
“ water channel was found, measuring from 2 to 4 ins. 
‘sh and from 4 to 8 ins. in width, and nearly level. 
» was followed some 54 ft. in open trench, and then 
seling was commenced. When a point was reached 
sit under the outer top edge of the embankment, the 
clinnel divided, and ran in nearly opposite directions. 

‘he belief that we could save time we then tried the 

© veriment of forcing a lot of colored water back into 
reservoir by way of each of these two routes, and 
‘re much surprised to have the color appear at the 
© point on the surface of the water in the reservoir. 
reservoir was then emptied and cleaned and the 
‘ling was continued by way of both branches. The 
slope wall was taken down where the colored 
“> had appeared and a hole was found several inches 
ameter, which went back into the bank for several 
where it branched and ran in opposite directions. 

‘unneling was proseouted until the lines met, every 
*" ~~ being made to discover any side openings that 


might lead away, but only a few were found and those 
followed to the end. The material of the embankment 
was found to be hard and in the best of condition, only 
a-few soft places were found, and those, all near the 
water course, were completely removed. The tunnel 
averaged about 4 ft. high and 2% ft. wide, just large 
enough for a man to work in. This tunnel was surveyed 
and platted, a copy of which is here inserted. The 
tunnel measured 251 lin. ft., with 54 ft. of open cut. 
There were discovered 359 lin. ft. of water course in 
embankment. It was not thought safe to refill the 
tunnel, and so that portion of the bank lying over the 
tunnel excavation was taken out and the embankment 
rebuilt. This area is shown surrounded by heavy dotted 
line on plan. The water channel was found to have been 
about on the surface of the original soil, or where the 
artificial work in building the embankment was begun. 


SCRAPING WATER MAINS at Halifax, N. S., is 
briefly reviewed in a report recently submitted to the 
city by Mr. Willis Chipman, M. Am. Soc. C. E., of To- 
ronto, Ont. This section of the report may be quoted as 
follows: 


In 1880 a 12-in. mechanical scraper for removing in- 
crustations from the interior of water mains was im- 
ported from Scotland, and in the following year the 
15-in. and the 24-in. conduits were scraped, with the re- 
sult that the average pressure was increased by nearly 
20 Ibs. at the fire hydrants, but the higher pressure in- 
ereased the leakage, and the incrustations commenced 
again immediately. 

For several years past, the 15-in. conduit has been 
scraped in May, September and November, and the 24-in. 
in November. 

From 1881 to 1904 about 223 miles of pipes have been 
scraped at a cost of only $8 per mile. Before being 
scraped for the first time, 12-in. mains were found re- 
duced to a diameter of 10 ins., and 4-in. mains to 2 ins. 
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WATER COURSE THROUGH THE EMBANKMENT OF THE MOUNT HOPE RESERVOIR, PROVI- 
DENCE, R. I. 


In repairing, the precaution was taken to go down lower 
in the line of the core wall, finding rock from 2 to 5 ft. 
below where the embankment had been started before, 
and filling in with cement concrete. The excavation was 
then refilled with great care, some three carloads of 
Barrington clay being added to the scil taken out 
before replacing. 

The work of repairing took about 3% months to per- 
form, and no sign of any leak has since appeared at 
this point. Mr. Samuel M. Gray, C. E., who was resi- 
dent engineer at the time the reservoir was built, was 
consulted in relation to the repairs. A smaller leak or 
spring, coexistent with the other leak, is still discharging 
near the corner of the reservoir, and will be examined 
later. 


A chemical analysis of the materials removed from 
the mains by scraping, gave the following results: 

“We have made a careful analysis of the sample of 
powder received from you, and report as follows: 


ANALYSIS OF INCRUSTATION. 


Per cent 

Oxide of iron (ferrous oxide)...........0seeeeeeee 0.90 
Oxide of alumina (Alg03).........20eecceensccers 2.48 
Sulphuric Anhydride 0.23 
Organic matter by 10.38 
100.00 
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NEW DYNAMOMETER CAR FOR THE PENNSYLVANIA 
RAILROAD.* 


The dynamometer car for measuring train re- 
sistances recently completed by the Pennsylva- 
nia R. R., is the fifth car for this purpose which 
has been built by that road since the early six- 
ties when the first car, equipped with a weighing 
device not unlike the ordinary butcher’s balance, 
was put into service. 
marked a great advance over its predecessor 
and the present one, with a measuring capacity 
of 100,000 Ibs. or three and one-half times as 
much as the one next preceding, which was built 
in 1885,:marks the latest development in dyna- 
mometer car practice. 


The following description of the car is taken 
from information furnished by the railway com- 
pany: 


Except for the fact that it is a trifle shorter, has but 
one platform, and that its trucks are of rather unusual 
design, this car (Fig. 1) closely resembles the standard 
passenger coach. The under frame consists of a center 
sill of box section 38 ins. wide by 21 ins. deep, extend- 
ing the entire length of the car, its form being modi- 
fied, when necessary, to accommodate such portions of 
the mechanism as are placed within it. This construc- 
tion not only affords a structure of unusual strength but 
also serves as a housing for the apparatus placed inside, 
access to which is gained through a series of trap doors 
in the floor of the car. The car body is supported by 
body bolsters and a series of lateral struts made of struc- 
tural material, and firmly riveted to the side walls of the 
main girder. The ends of the struts and body bolsters 
are secured to 5-in. Z-bar aide sills running the entire 


Each of these cars has 


An 8-ft. wheel base is secured, and 33-in. steel-tired 
wheels with 5% x 10-in. journals are provided. 

Air brakes of the usual form supplemented by hand 
brakes are applied to all wheels except for the forward 
pair on the rear truck, from which pair the paper mec- 
anism is driven. The draft mechanism at the rear or 
platform end of the car consists of a standard tender 
coupler in connection with a Westinghouse friction 
draft gear. 


Sofa Bed 
Ene News 
FIG. 1. 


The interior of the car is divided into two main com- 
partment (Fig. 1); the dynamometer compartment at 
the forward end, and the computing compartment at the 
rear. The former contains in addition to the weighing 
and recording apparatus, a generating set-car switch- 
board, tool cabinets, and two folding desks. A lookout 
window, permitting the observer to see the track ahead, 
can be adjusted to any one of four windows, depending 
on the direction of motion of the car and the side 
from which it is preferred to make the observations. 
The rear or computing~ apartment is equipped with a 
table and chairs; also four upper berths, two folding 
beds and two convertible sofas, which furnish sleeping 
accommodations for the crew of eight persons when a 


| 


at 
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73 to Bolster C.Line 


der situated within the center sill about the m of the 
car. Pressure in the main cylinder is tran ae 

smaller recording cylinder within the car, by ; frost. 
with which both cylinders and connecting pip: filled 
Movement of the piston in the recording cy) z 

sisted by calibrated helical springs, the «4. ‘a 


which (and resulting movement of the piston 
tional to the load on the coupler. A pen actu. 
piston rod of the recording cylinder, mark 


Dynamom 
24.83 


GENERAL PLAN OF NEW DYNAMOMETER CAR FOR PENNSYLVANIA RAILROA' 


endless strip of paper which moves beneath it, 
ular line, whose distance from the datum line { 
tional to the load upon the coupler. 

The coupler and friction draft gear (Fig. 2) «a: 
nected by the usual yoke and both secured wi 


heavy cast steel housing A to which the main ¢rawbar 
B is attached. The housing is guided in the frame of 
the car by a set of six circuitous ball bearings © puaral- 


lel to the line of draft, each containing 32 hardened stee} 
balls 144-in. in diameter. Two of these bearings are be- 
low, two above, and one on either side, each having ten 
balls constantly in contact with the housing, thus hold- 
ing it in rigid alinement without binding. To prevent 
dust and dirt from getting into the ball races from the 
outside, a felt bushing D is placed in the space between 
the gear housing and the end casting of the car frame. 
To relieve the dynamometer mechanism from al! load 
when not in use, provision is made for securely locking 
the housing A to the frame of the car, by inserting a pair 
of tapered keys E into notches in housing A which, when 
there is no load on the drawbar, stand oppusite corre- 
sponding notches in two brackets secured to the frame 
of the car. , 

About six feet back of the housing A the drawbar 


Elevation of 
Friction Cylinder. 
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FIG. 2. DRAFT RIGGING AT DYNAMOMETER END OF PENNSYLVANIA RAILROAD’S NEW DYNAMOMETER CAR. 


length of the car body on either side, and supporting the 
timber framing of the car. 

The trucks are of the pedestal type specially designed 
to accommodate the deep center sill. Journal boxes, ped- 
estal jaws and side frames are of cast steel, the latter 
being rigidly secured to the pressed steel truck bolsters. 


*See Engineering News, June 6, 1907, p. 615, for de- 
scription of new dynamometer car in use by Interna- 
tional Correspondence Schools. 


hotel is not available. An oil bath for storing the weigh- 
ing springs when not in use, lavatory, saloon, heater 
compartment and lockers for fuel, oil and tools complete 
the equipment. The weight of the entire car is about 62 
tons. 


WORKING MECHANISM. 
Briefly, the operation of the dynamometer car is as fol- 
lows: A thrust or pull upon the coupler is transmitted 
through the drawbar to the piston of a hydraulic cylin- 


passes through a cast steel partition F (Fig. ‘ and sa 
connected to the buffer G composed of a nest © heli- 
cal springs, compressed and held at an initia! ‘oad of 


100,000 Ibs. The function of the buffer is to p: ect the 
dynamometer apparatus from injury in case ©' pads oF 
shocks of any kind in excess of 100,000 Ibs., © normal 
capacity of the car. 4 - 
MAIN HYDRAULIC CYLINDER.—At a poin 20 i9% 


back of the buffer, the drawbar connects with ‘ve piste 
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‘be main hydraulic cylinder by means of a coupl- 
ing (ig. 4). The piston rod on either side of the piston 
’ | to the glands with the utmost possible accuracy 
» of its working without packing and at the same 
tir -hout friction. The piston, 16% ins. in diameter 
a «. long, is accurately fitted to the cylinder and 
upon its periphery to secure lubrication and 
the use of packing. The main hydraulic cylinder is 
gun iron in two parts, and ‘33’ (Figs. 3-4), 
4 > interior surfaces are carefully ground to size to 
3 both the piston and the bronze glands for the 
pis rod. The cylinder, as a whole is contained in a 
heavy east-steel yoke “31,” which in turn is firmly 
bolt o the side walls of the center sill of the car by 
taper bolts shown at ‘‘92." 
iraft mechanism from the inside face of the coup- 
ler to the center line of the piston is 21 ft. 10 ins. long. 
A es of ball, roller and rocker bearings keep it in 


around the cylinder and carrying at the rear the vertical 
plate ‘164,"’ to which one end of each of the recording 
springs is attached by means of knurled screws. This 
carriage is supported by four ball bearing wheels, ‘‘151"' 


(Fig. 3), which run on a track. A rod ‘139"’ extends 


forward from the frame of this carriage, out through the 
casing surrounding the weighing mechanism and carries 
at its extremity the drawbar pull pen as well as the slot- 
ted guide for the arm of the integrator. The normal 
movement of the piston within the recording cylinder is 


10 ins., but a system of stops and buffer springs J (Fig. 


8) allows an additional movement of 0.8-in. in case the 


weighing mechanism is accidentally overloaded. The 
vertical plate ‘109’ (Fig. 7) supports the forward end 
of the recording cylinder and likewise serves as a stop 
for the weighing springs, which are fastened to it in the 
same manner as their opposite ends are fastened to plate 
164" on the carriage. 


the leakage past the piston a complete system of tanks, 
piping, and pumps is provided. inside the car and di- 
rectly below the roof is the supply tank which is con- 
nected with the low-pressure valves of the main hy- 


draulic cylinder. Interposed between the main and 


recording cylinder is a cooler K (Fig. 3), in the end of 
which is a needle valve which can be controlled from 
the operator's table and which is used to throttle the 
passage of the oil, thus producing a more or less wavy 


pull line as may be desired. In case of necessity this 
valve can be closed, thus protecting the weighing 


mechanism from any undue strain that might otherwise 


be transmitted from the main press cylinder. 

The leakage past the piston in the recording cylinder, 
together with that past the piston rod glands of the 
main cylinder, is conducted through a system of piping 
to the leakage tank L (Fig. 3). Inside the leakage tank 
is a float, which on being lifted closes the circuit and 


proper alinement, and by supporting its entire weight, 
lessen the possibility of friction in the main hydraulic 
cylinder, piston rod glands, and in various other bushings 
through which the drawbar passes. 

In each end of the cylinder are two automatic valves 
(Figs. 3-4) arranged to transmit the pressure within the 
cylinder to the weighing mechanism irrespective of the 
direction of motion of the piston, thus making it pos- 
sible to record either push or pull on same side of the 
datum line of the diagram. Valves ‘‘57’’ communicate 
with the weighing apparatus and are termed the ‘‘high- 
pressure’ valves, while valves ‘‘58’’ are termed ‘‘low- 
pressure’ valves and communicate with the supply tank. 
With the main piston in mid-position (Fig. 4), all valves 
are slightly open and a state of equilibrium exists in the 
two ends of the cylinder, under which condition the line 
made by the drawbar pull pen coincides with the datum 
or no-load line on the diagram. A movement of the 
piston either to the right or the left operates the four 
valves simultaneously. In the end of the cylinder to- 
ward which the piston has moved, valve “57” is opened 


--624 


© 


Elevation. 


Sectional 


FIG. 3. WORKING MECHANISM OF DYNAMOMETER CAR FOR PENNSYLVANIA RAILROAD. 


‘nd valve “58” is closed, thereby placing this end of 
cylinder in communication with the recording cylin- 
“nd preventing high pressure oil from flowing back 
‘he supply tank, In the other end of the cylinaer a 
r-erse operation takes place, valve ‘57"’ is closed, while 
’ “98” is opened, allowing oil from the supply tank 
fow in and fill the additional space caused by the 
ment of the piston away from that end of the cyl- 


“IGHING MECHANISM.—The recording cylinder 
(Pig. 7), connected at end H to the main hydraulic 
°, is 40 ins. long by 2 17-32 ins, inside diameter, 
‘s a piston area equal to 1-36 that of the main cyl- 

it is provided with two pair of pistons ‘124 held 
her end of a two-wheeled spring-supported carriage. 
‘re carefully fitted to the cylinder and instead of 
packed have quadruple spiral grooves cut on 
cuter surfaces, insuring even lubrication and re- 
friction to a negligible amount. The piston rod, 
] A, is connected to the frame of a carriage built 


being 


The scale of value ef the pen movement in pounds per 
inch of ordinate is dependent on the capacity of the 
springs used, and can be varied to suit conditions by 
combinations of different springs, giving ordinates from 
1,000 Ibs. per in. to 10,000 lbs. per in., excepting the 
9,000 lbs. ordinate. To secure these various combina- 
tions, a total of eight springs has been provided. They 
are always used in pairs, there being one pair of 1,000 
Ibs. capacity, one pair of 2,000 lbs. capacity, and two 
pairs of 4,000 lbs. capacity. In order to secure springs 
of great uniformity throughout their entire range of 
movement, they were cut from solid cylinders of nickel 
steel after hardening, instead of being wound from bar 
stock and then hardened. They were carefully cali- 
brated and corrected by hand scraping, until their errors 
were within allowable limits. The force actually resisted 
by the springs is '/s3, of the load on the drawbar as the 
piston areas of the recording and main hydraulic cylin- 
ders bear this ratio. 

For supplying oil to the cylinders and taking care of 


starts a motor-driven pump whose function is to return 
the excess leakage to the supply tank. If on account 
of leakage past the main piston or for any other reason, 
the piston leaves the center line of the cylinder more 
than %-in., a second electrically driven pump is started, 
its function being to return the piston to its mid-position 
by pumping oil into the end of the cylinder toward which 
the piston has moved. Both of the electric pumps are 
supplemented by hand pumps, which in case of failure 
of the former can be used to accomplish the results men- 
tioned above. The valve block M for the four pumps is 
just below the two motors by which the pumps are 
driven. Both the height of the oil in the leakage tank 
and the position of the main piston with respect to the 
center line of the cylinder, are shown by indicators at a 
point conveniently observed by the operator. 
RECORDING MECHANISM.—The paper, or recording 
mechanism (Fig. 5), is driven from the forward axle of 
the rear truck. The wheels on this axle are 33 ins. in 
diameter, straight faced and have no brakes. Motion is 
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taken from the axle by means of a pair of spiral gears, 
the driver being cut directly on the axle and the fol- 
lower keyed to the transmission shaft, whereby the 
motion is carried forward a distance of 21 ft. and up 
through the floor to the feed mechanism, By means of 
gears and a clutch, the movement of the paper is con- 
trolled and kept in the proper direction, irrespective of 
the direction of movement of the car. 

The various guide, feed, supply and receiving rolls are 
supported in -the framework underneath the record 
table. The feed mechanism consists of a corrugated roll 
against which the paper is firmly held by a rubber roll. 
The corrugated roll_is of such size and revolves at such 
a rate as to draw the paper off the supply drum and 


across the record table at the rate of 1 in. of paper to 


100 ft. of travel of the car. The receiving drum is driven 
by a friction disk, by means of which it revolves just 
fast enough to take up the paper as it comes through the 
feed mechanism. Tension in the paper can be regu- 
lated by adjusting the compression of a spring bearing 
against the friction disk. 

The zero or datum line is made by means of a small 
wheel, the circumference of which is in contact with an 
inking pad, and which revolves as the paper passes 
under it. Provision is made for eight additional lines, 
each made by an electrically operated stylographic pen. 

The first indicates whether the load on the machine is 
a push or a pull. 

The second, in circuit with the integrator mechanism, 
records the area of the diagram (in square inches) be- 
tween the zero and the pull lines. 

The third, in circuit with a chronometer, indicates the 
distance passed in five-second intervals of time. 

The fourth, in circuit with a roller which bears against 
the paper, indicates every thousand feet traveled by the 
car. 

The fifth, operated by an observer on the locomotive, 
records the time of taking indicator cars. 

The sixth, operated by an observer on the locomotive, 
records the steam pressure, also the throttle and reverse 
lever positions. 

The seventh is used to denote locations, such as mile 
posts, stations, signal towers, curves, tangents, etc. 
These are noted by the observer at the lookout window, 
the observer's key being a permanent fixture on the 
panel of the window. 

The eighth and last pen is reserved for such extra or 
special information as the occasion may demand. 


Longitudinal Section. 


FIG. 4. DETAILS OF MAIN HYDRAULIC CYLINDER. 


Fig. 5 shows the appearance of the record table with 
the instruments and pens in their various positions, while 
Fig. 6 shows a section of diagram reproduced from an 
actual record. 

HEATING AND LIGHTING SYSTEMS.—For supplying 
the lighting system, operating the pump motors, and re- 
cording pens, a storage battery of 32 cells is provided. A 
direct connected kerosene engine and 1.37-KW. generator 
is provided to charge the storage batteries when no other 
means is available. 

The cylinder of the oil engine is cooled by means of a 
calcium chloride solution which is circulated through 


FIG. 5. RECORDING TABLE ON DYNAMOMETER CAR. 


ga 
an 
4 in 
the jacket by a small pump directly connected to the ‘d sh 
engine. The radiator is placed on the roof of the car A fo 
alongside the deck, on the side opposite from the engine, q pe 
this position being chosen to effect a more even distri- q | 
bution of weight. The engine muffler is placed in a q 
horizontal position on the roof of the car directly above 4 / 
the engine. q 
The Frumveller Heating System is installed, but if 4 be 
desired the car can be heated by steam from the locomo- 3 Ci 
tive, or when standing at division points for any length 4 3" 
of time, from the steam lines generally found at such 4 
stations. a 
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NNUAL CONVENTION OF THE RAILWAY SIGNAL 
ASSOCIATION. 


he eleventh annual convention of this asso- 
‘on was held at Milwaukee, Wis., Oct. 8 to 
The headquarters were at the Pfister Hotel, 
the meetings were held in the auditorium of 
new Public Service Building. 

he association has now nearly 900 enue, 
is a strong and active organization. A large 


- of its work is in the preparation of specifi- 
yns covering various departments of signal- 
and interlocking. While this is a work of 
.t importance, it relates largely to matters 
letail which can hardly be made clear in our 


the business relations between the contractor 
and the purchaser during the progress of in- 
stallation. It was also pointed out that owing 


‘to the very recent development of electric inter- 


locking the specifications cannot now (and per- 
haps never may) deal with details in the same 
way as is done in specifications for mechanical 
interlocking. Although the signal companies 
are as much affected as the railway companies, 
their representatives had little to say in the dis- 
cussion, which was left almost entirely to the 
railway engineers. At the close of the afternoon 
session, when only half the specifications had 
been dealt with, it was voted to refer the report 
back to the committee for further consideration, 
and its discussion will be 
continued at the regular 


meeting. This was done 


partly to give time for 
other matters and paftly 
because it is evidently 
too early for the associ- 
ation to adopt any stand- 
ard _ specifications for 
electric interlocking. 
LOCKING FOR DRAW- 
BRIDGES. 
On Oct. 9 the meeting 


y- Datum Line or Line of no Pull 


was called to order 
about 10.15 a. m., and 
the report of the Com- 
mittee on Standard Speci- 
fications for Mechanical 
Interlocking was accepted 


FIG. 6. RECORD MADE BY PENNSYLVANIA R. R. 


report of the proceedings. There were no in- 
dividual papers. The attendance was large, and 
the discussions were active. 

The opening session was called to order about 
Il a. m., Oct. 8, when the Mayor, Mr. Becker, 
gave an address of welcome. The President, 
Mr. J. A. Peabody (C. & N. W.) then read his 
annual address, in which it was suggested that 
in future all reports for presentation at the an- 
1ual meeting should be delivered to the Secre- 
tury in August, and that the annual meeting 
should be held in November, so as to allow time 
for the consideration of matters which may be 
presented at the regular meeting in October. 

The first business was the discussion of pro- 
posed amendmeénts to the constitution, one of 
which provides for “‘representative’’ members, to 
be appointed by the railways, as in the Master 
Car Builders’ Association. 

STANDARD SPECIFICATIONS FOR ELEC- 
TRIC INTERLOCKING. 

The discussion of this committee report and 
the proposed specifications occupied the greater 
part of the morning session and the entire 


DYNAMOMETER CAR. 


- as a progress’ report, 
without discussion. It 
was not read, having 
been printed in advance. The principal feature 
was a set of specifications for drawbridge work, 
this being the standard form of specifications 
with the necessary special modifications. The 
specifications submitted by this committee (A) 
and the committee on electric interlocking (B) 
both contained provisions for locking, as follows: 


(A). A separate lock must be provided for each of the 
oe purposes: 1, Locking bridge in proper aline- 
ment; Locking rails in proper position for train move- 
ments; “3, Locking shore end of pipe lines when bridge 
is uncoupled; 4. To prevent the application of power on 
draws operated other than manually for the purpose 
of opening draw or lifting rails before all signals, de- 
rails and locks are normal, 

(B). A separate locking arrangement must be provided 
for each of the following purposes: 1, To insure that the 
bridge is in proper alinement; 2, To lock the bridge; or, 
to lock the bridge latch in the engaged position; 3, To 
lock all lifting rails in proper position for train move- 
ment. 


BLOCK AND INTERLOCKING SIGNALING. 

Both sessions were devoted entirely to the 
consideration of a brief report of the Special 
Committee on Interlocking and Block Signals. 
This had been submitted to a committee of the 
American Railway Association and there was 
some lengthy discussion as to how far the Signal 


FIG. 7. 


sfternoon session. The specifications were dis- 
ussed paragraph by paragraph at considerable 
‘ngth. The objections made were partly techni- 
‘il and partly relative to the inclusion of clauses 
“hich seem more properly to belong to the con- 
‘ract than to the specifications. The committee 
‘aimed that this had been done so as to define 
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Association should go in regulating its action by 
the opinions or proceedings of the railway asso- 
ciation. One part of the committee favored a 
distinction between block and interlocking sig- 
nals, while the other part thought such a dis- 
tinction unnecessary. When an engineman is 


stopped by a signal, it is not necessary to advise 


him whether it is a block or an interlocking stop. 
An extract from the report is given below, with 
the list of indications to be included in a com- 
plete system of signaling: 


A system of fixed signal indications may be based upon 
either of two assumptions: (1) That signals should indi- 
cate to the engineman what is required of him in the 
control of his train and also the reason for the required 
action. (2) That the engineman needs to know only 
what is required of him in the control of his train. 

Since the purpose of signals is to give to the engine- 
man of moving trains information or instructions that 
must be acted upon without hesitation, it is plain that the 
indications of the signals and the means of giving them 
must be such that the meaning can be grasped instantly, 
without conscious study or effort. It is taken to be self- 
evident that, as the number of different instructions con- 
veyed by the signal aspects increases, it becomes in- 
creasingly difficult for the engineman to remember the 
meanings of the aspects used, especially any that are 
not often met with in his daily routine, and the chance 
of wrong reading increases. In addition, the practical 
difficulties in the way of displaying a large number of 
distinct aspects must be taken into account. Tested by 
these considerations, the first assumption, followed to 
its conclusion, is found to require too many aspects. 

While it is assumed that the engineman must be fully 
acquainted with the unchanging physical characteristics 
and the running rules of the road or portion of the 
road over which he runs, including locations of fixed sig- 
nals, it is realized that the engineman's mind should be 
relieved, as far as possible, from the necessity of re- 
membering what each signal is for; and plainly this can 
be done only by giving more indications than would be 
required in a system based strictly upon the second as- 
sumption. 

It is, therefore, the conclusion of the committee that, in 
a system of signal indications, the aspects should pri- 
marily serve to indicate what is required of the engine- 
man in the control of his train, and secondarily should 
provide for the giving of certain additional useful tn- 
formation, limited by the reasonable practicability of dis- 
playing the necessary aspects and the added burden upon 
the engineman’s memory that will result from the use 
of many aspects, 

REQUISITE INDICATIONS FOR A METHOD OF UNI- 

FORM SIGNALING. 


A. STOP.—1. Stop here until authorized to proceed. 
(For both interlocking signals and manual block signals.) 


2. Stop here and then proceed. (For automatic block 


signals.) 

3. Stop here and investigate. (For automatic block 
and stop signs.) 

B. PROCEED: CLEAR.—4 and 5. Proceed on unlim- 
ited (5, or limited) speed route; next signal is at “‘pro- 
ceed.”’ For interlocking signals.) 

6. Pruceed. (For interlocking, manual block and au- 
tomatic block signals.) 

7. Continue. (For switch signals and track-tank signs.) 


8. Restriction removed. (For signs removing glow-sign 
restrictions.) 

C. PROCEED: CAUTION APPROACHING.—9. Proceed 
prepared to stop at indicated point ahead. (For distant 
signals of Nos. 1, 2 and 3. 

10 and 11. Proceed on unlimited (11, 


limited) route; 
next signal is at ‘‘stop.’’ 


(For interlocking signals.) 

12. Proceed, prepared to pass “ae signal at limited 
speed. (For ‘distant signals of No 

PROCEED: CAUTION HERE. Reduce speed. 
(For slow signs.) 

14. Proceed on low-speed route; next signal is at “‘pro- 
ceed.”” (For interlocking signals.) 

15. Proceed at low speed. (For interlocking signals.) 

E. SUPPLEMENTARY INDICATIONS.—1. Take siding 
here; 2, Take siding at next station; 3, Proceed, but block 
is occupied. These three are for manual block signals. 

Note 1. Manual block includes telegraph block, staff 
block and controlled-manual block. 

Note 2. Indication No. 7 may also be given at inter- 
locking signals which are not block signals where per- 
missive blocking is used; at block stations (‘‘b!ock station 
closed’’); at train-order signals (‘‘no orders’’); and at 
flag station signals (‘‘no passengers’’). 


SIGNAL LAMPS. 

This was the first report taken up at the morn- 
ing session on Oct. 10. In previous years this 
committee has dealt with the design of lamps, 
and in the present report it suggested the desir- 
ability of definite standards of dimensions for 
lamps, so as to eliminate the present confusion 
due to numbers of different types of lamps and 
brackets. The committee has found by investi- 
gation that many variations in the vital dimen- 
sions are just enough to prevent interchange- 


' ability and could readily be modified to a com- 


mon standard. As to the size of lens, 5 ins. and 
53% are almost universal, 4%, 6 and 6% ins. 
being used in some cases. The white bullseye 
formerly used for the back-light is not now con- 
sidered satisfactory. It is being rapidly replaced 
with plain: ground glass, which serves the pur- 
pose and eliminates the possibility of a con- 
fusion of signals. The prism glass reflector is 
meeting with considerable favor, due to its 
ability to increase the power of the light and to 
the fact that its reflecting power does nut de-~- 
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teriorate with service, as is the case with metal 
reflectors. The report was accepted as a report 
of progress. 


MAINTENANCE OF AUTOMATIC BLOCK 
SIGNALS. 
This committee presented a short but system- 
atic and practical report, and some notes from 
this are given below: 


The efficient maintenance of any extensive system of 
automatic block signals requires an effective organiza- 
tion, and the following, as used on various roads, is con- 
ducive to the best results. It applies to a road operating 
under a divisional organization. It provides for a signal 
supervisor on each division, reporting to the division 
superintendent and having charge of all signal main- 
tenance matters.on the division. The efficiency of signal 
maintenance will depend to a great extent upon the degree 
to which he devotes his attention to personally inspecting 
in detail the work of those under him. The division 
should be further divided into districts 100 to 150 miles 
in length, each in charge of a district foreman reporting 
to the signal supervisor and directing the work of main- 
tenance and repairs on his district. Ultimately each 
district is divided into sections of such length that the 
work involved on each section can be handled by one 
man without an assistant. It is considered advisable to 
limit a section to this length rather than to increase the 
length and consequently provide the maintainer with a 
helper. With the shorter section, solely in the care of 
one man, greater assurance is given that each detail of 
the work will be given a closer and higher class attention, 
and should anything occur to show a lack of such atten- 
tion, there is no question as to where the responsibility 
lies. 

The chief factor in successful maintenance then remains 
in intelligent inspection: daily on the part of the main- 
tainer, and as frequently as possible on the part of his 
superiors. Conditions will be still further bettered by a 
regular inspection of details by some representative of 
the signal engineer’s office. Close inspection in anticipa- 
tion of trouble is the most important duty of a main- 
tainer, and yet too often it is the most difficult service 
to obtain from him. ; 

For the use of the maintainer in his daily rounds, we 
recommend some light form of motor car, not with the 
idea of gaining speed, but to relieve him of much of the 
hard labor expended in traveling against winds and 
ascending grades. Speed is desirable at certain times, as 
when answering a call for repairs, but ordinarily it is 
too apt to lead to superficiality in inspection. The main- 
tainer has certain fixed duties to perform, such as clean- 
ing and filling lamps, cleaning batteries, repairing in- 
sulated joints, etc. These may be done at different times, 
and engage a certain percentage of his time, but the 
amount of such work should not be so great as to pre- 
clude the possibility of his accomplishing all of it with- 
out undue haste, and still with a balance of at least 50% 
of his time remaining available for patroling and in- 
specting his section. 

Experiments to determine the effect of burnettized ties 
on track circuits are not quite complete, but it is probable 
that the result will be to make it necessary to reduce 
the length of track circuits. A form of ballast section 
which will leave the rails entirely clear of the ballast 
should be adopted within block signal limits to avoid 
circuit troubles during wet weather. 

If oil lamps are used for signal lights, we recommend 
the use of long burning founts with reflectors. These 
provide a satisfactory light with marked economy of labor. 
There is nothing gained by the use of an inferior grade 
of oil. While these lamps require attention only once in 
seven days, daily inspection of lamps and colored roundels 
should not be neglected. 


This report was accepted, as was that of the 
Committee on Maintenance of Manua!-Controlled 
Signals, but the latter was not read. As fo the 
question of organization, we quote the following 
from this report: 


The division to be maintained should be divided into 
sections of a certain number of block stations which can 
be handled by a small force of men, a repairman, an 


assistant repairman, batteryman and helper. The length 
of each section to depend upon the amount of apparatus 
and the train facilities which enable the men to cover 
the section. The proper care of the manual controlled 


system will need two classes of labor, viz., the repair 
force for the sections above described whose duty it will 
be to inspect all apparatus and make minor repairs and 
cover all battery work, and a construction gang covering 
the entire division for general repairs to both block sta- 
tions and lines. It is recommended that this gang be 
sub-divided into two minor gangs, one for the work at the 
block stations and the other for maintenance of lines and 
cables. 

Mr. C. C. Anthony (Pennsylvania R. R.), of 
the Committee on Definitions, reported that pre- 
liminary work has been done for the preparation 
of a “Dictionary of Signaling,” based on the 
same system as the “Car Builders’ Dictionary” 
and the “Dictionary of the Locomotive.” The 
work is under the general supervision of this 


committee. The report of the Committee on 


a cash balance of $1,718 for the-same date. 

The annual banquet was held on the evening 
of Oct. 9, and there were some excursions after 
the close of the convention. There was a good 
display of exhibits on the top floor of the Public 
Service Building, and notes of these are given 
in the column of Industrial Notes in the Con- 
struction News supplement of this issue. The 
election of officers resulted as follows: President, 
A. H. Rudd (Pennsylvania R. R.); Vice-Presi- 
dents, L. R. Clausen (C. M. & St. P. Ry.) and 
H. S. Balliet (N. Y. Central Ry.); Secretary and 
Treasurer, C. C. Rosenberg, Bethlehem, Pa. The 
next annual meeting will be held at Washington, 
D. C. 

CONCRETE FLOOR IN CONCOURSE OF HUDSON TERMI- 
NAL BUILDING, NEW YORK. 


The accompanying half-tone (Fig. 1) is 
reproduced from a photograph of the floor 
system of the Manhattan terminal of the 
Hudson Companies’ tunne! across the North 
River at New York City. A description of 
this tunnel and terminal appeared in 
our issue of January 3, 1907, p. 14. 
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Rubber Covered Wire and Cables, presented by The system of floor support here - loyed 
Mr. A. H. Rudd (Pennsylvania R. R.), precipi- is known as “Ferroinclave Arched F). Gan, 
tated an animated and protracted discussion, struction,” and is shown in detail in F) 9 tt 
especially from representatives of manufacturers consists of arched plates, of peculiarly c: rates 
of signal wire, who considered that the present No. 24 sheet iron, butting against th a . 
specifications discriminate against their products. flanges of the floor I-beams, and filled ov. he 
A proposition to change the present specifica- proper level with a 1:2:4 mixture of niles 
tions for rubber-insulated copper signal wire was The-lower sides of the arched plates w. coy- 
voted down but by request of Mr. Rudd it was ered with a 1:2% mortar, which also. 44,, 
voted to refer the report back to the committee under the beams, being there reinfor a 
with a request to con- js 
sider the arguments put 4s 
forth by the firms af- { 
fected. It was remarked — 4 
that a copper-clad steel 
on the market, and would 
be excluded by the Cross Section. Longitudinal S 
specifications, but it was 
pofnted out that these FIG. 2. DETAILS OF FLOOR SYSTEM. 
refer to rubber-insulated copper wire, and do metal lath hangers. The floor was desiz:. ) for 
not apply to the new product. It was generally a live load of 125 lbs. per sq. ft., but in lany 
‘ admitted that rubber insulation must have 30% cases the size of the floor beams necess': a re 
{by weight) of Para rubber to be efficient, but greater depth of concrete filling and thus . vid- 
the greatest objection was made to the provision ed a much stronger floor than required. |; adi. 
that 70% “shall consist of mineral matter only.” tion to its high degree of strength, the mai im 
This will be thrashed out between the committee for advantage of this system is the eas: th 
and the manufacturers. which it may be erected, without falsework o+ any 
During the closing session the report of the interference with other work which may b g0- 
Secretary-Treasurer was presented. This showed ing on in the floor below. 
a net membership of 897 members on Oct. 1, and The “Ferroinclave” construction has had 1 long 


and successful use in roof construction, but it js 
but recently that the idea has been extended to 
floor systems. The patent is the property of the 
Brown Hoisting Machinery Co., of Cleveland. 0 


AN AERIAL CABLE TRAMWAY has been built 
Chicago, extending 7,500 ft. out into Lake Michigan. for 
the purpose of handling excavated material from the 
intermediate shaft of the new 2%-mile water supply tun- 
nel. The shore terminal is at the foot of 73d St.. where 
the contractors have installed a large power plant and 
machine shop. The steel towers are 300 ft. apart and 25 
ft. high above the water, the depth varying from 9 to 
34 ft. Trolleys on the stationary cable carry stec! 
buckets of 12 cu. ft. capacity, which are hauled by a 
traveling cable running at 450 ft. per minute. Some of 
the buckets are fitted with seats and carry the work- 
men, inspectors, etc., to and from the work. The driving 
drum of the plant is operated by electricity. This in- 
teresting method of handling materials and supplies was 
devised by Mr. Geo. W. Jackson, of Chicago, the con- 
tractor for the lake tunnel, and the tramway was in- 
augurated with some ceremony by a visit of some 5”) en- 
gineers, city officials and others on Oct. 9. The trip to 
and from the temporary crib proved almost too much for 
some of the party, owing to the motion of the buckets 
and their swaying in a high wind. A lunch, dinner an 
visit to the horse show formed part of the celebration 


FIG. 1. CONCRETE FLOOR SYSTEM NOW BEING PLACED IN CONCOURSE FLOOR OF ¥° DSON 
TERMINAL BUILDINGS. 
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In this issue is printed a comprehensive article 
on the electric traction system recently placed 
in service on the Rochester Division of the Erie 
Rtailroad, in New York State. To a casual read- 
er this extended treatment, of a system at pres- 
ent equipped with a comparatively small amount 
of rolling stock, might seem unusual and perhaps 
unwarranted. However, it will be seen at once 
that the installation is noteworthy and signi- 
fieant; that it is a decided step in the develop- 
ment of heavy electric traction and deserves at- 
tention, not because of the local service itself, 
but because of the possibilities of the system 
developed, 

It is obvious that the heavy and expensive con- 
struction necessary for high-tension traction on 
a trunk line is needlessly expensive for the rami- 
fications of a railroad system like the New Ha- 
ven network of. lines. Lighter traffic over 
branches and feeders demands, for an economical 
system, cheapened construction. Safety and op- 
erating cost demand that it should still be ex- 
tremely substantial. The Erie installation seems 
to have struck the desired compromise and it is 
interesting to note in what particulars reduced 
cost has been possible. 

The heavy steel supporting bridges of the New 
Haven system have been replaced with chestnut 
poles bearing steel brackets. The double, cradled 

atenary has been replaced by a single cable. 
While the Erie line has been divided into sec- 
ions, these are merely for convenience in locat- 
ing trouble and do not form a part of an exten- 
Sve system of power transmission and control 
as In the case of the New Haven Road. In fact, 
the Erie there is no such extensive system 
nd there is, in consequence a great reduction in 

amount of auxiliary apparatus. There are 
auxiliary feeders or by-pass wires, the entire 


‘00 volt current flowing over the catenary 
onstruction. 


on 


‘he extension of electric traction over the net- 
k of the New Haven system is promised for 
le future time. It may confidently be ex- 
‘ed that the Erie installation has shown the 
y in which this and similar extensions will 
made where the lighter traffic prevails. 


It will be remembered that the system of high- 
tension, single-phase traction for the New York, 


New Haven and Hartford Railroad up to the 


present includes only electric locomotives and no 
motor cars for multiple-unit trains, though it is 
generally understood that these will be added at 
some future time. It follows that on the New Ha- 
ven Road, current at 11,000 volts does not enter 
into or upon-a car in which passengers are al- 
lowed to ride. Desirable as this point may seem 
to some engineers, it can not be maintained with 
multiple unit trains. Cars carrying passengers 
must also carry high-tension apparatus. 


The Public Service Commission of New York 
City is performing a very real public service by 
the probing it is administering to that over- 
grewn ulcer upon the body politic, the New 
York street railway corporation. When a private 
individual indulges in frequent changes of name 
he is regarded as a suspicious character; and 
the same rule appears to hold good with that 
maze of corporation entanglement which holds the 
title to New York City’s street railway system. 

The main purpose of the Public Service Com- 
mission’s investigation, of course, is to find out 
why it is that the New York street railways 
cannot earn money enough to pay their debts or 
the interest on them and at the same time render 
decent service to the public. Why it is, for 
example, that they have not bought a new car 
in five years. 

As we showed two weeks ago, the street rail- 
way system is staggering under a load of bonded 
debt enormously out of proportion to the prop- 
erty it owns. The Public Service Commission 
is trying to find out what this debt represents— 
whether the public is paying interest on the cost 
of building the road or interest on ‘water’ and 
“graft.” 

In the “Construction Account” of the company, 
the Commission has found that some $975,000 
was paid out on account of the “Wall & Cort- 
landt Streets Ry.,’’ a line which was never built 
and never even attempted to be built. From the 
testimony of Mr. Anthony N. Brady before the 
Commission last week, it appears that Mr. Brady 
originally secured a franchise for this road and 
instead of constructing it he sold the franchise 
to the street railway combine for $250,000 in 
round numbers. When he received his pay, how- 
ever, he was given a check for $965,607.19 and 
instructed to make out five checks each for 
$111,652.78 payable respectively to P. A. B. 
Widener, Thos. F. Ryan, Thos. Dolan, Wm. C. 
Whitney and Geo. W. Elkins (these five parties 
being directors of the New York City railway 
combination), and one check to Moore & Schley, 
brokers, for $134,028.92. 

Inasmuch as some of our readers may possibly 
have been grieved at the language we used con- 
cerning this remarkable street railway corpora- 
tion two weeks ago, we have deemed it proper 
to print here the above abstract from official 
records. 

We may not take space here to relate other 
astonishing items which have gone to swell the 
“construction cost” of this street railway system; 
but it is proper to record that there are strong 
indications of the company’s funds being used 
to run an “anti-municipal ownership” press 
bureau. ‘ In line with this sort of work is the 
revelation that about one-third of the expenses 
of the “Municipal Ownership Investigation,” 
conducted by the Civic Federation, were paid out 
of the New York Street Railway Company’s 
treasury. The genial gentlemen who earn their 
living by exploiting street railway franchises were 
apparently of the opinion that a few thousand 
dollars to aid a project which was fairly certain 
to either give municipal ownership a black eye 
or else “damn it with faint praise’ would be 
money well expended. 


There are many intelligent men, however, who 
believe that our public work must be done 
through pftivate franchise-holding corporations; 
because with all their franchise grabbing and 
financial irregularities, the actual work of con- 
struction and management is carried on effi- 
ciently. 


We have no quarrel with those who honestly 
ho!d this view; but we do ask them to be certain 
of their facts. 

And in this connection we invite attention to 
one single illustration of street railway manage 
ment in New York City. Last week a car barn 
on Fourteenth St., belonging to the New York 
City Street Ry. Co., caught fire. The structure 
was built only five years ago, and was supposed 
to be fireproof. Chief Croker, himself, head of 
the Fire Department, led the attack on the 
flames and went with a company of firemen in- 
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A, As the Architect Planned It 
he 
B 
B As the Fireproofing Company Advised Its Con- 


struction. 


C. As Actually Built. 


“Fireproof” Floor Construction for the 14th St. Car 
House of the Metropolitan Street Ry., New 
York City. Erected, 1902; Destroyed by Fire, 
Oct. 9, 1907. 


side the burning building. Once there, however, 
he saw the steel beams overhead glowing with 
heat and bending under their load; and the fire- 
men were ordered out, the last one barely es- 
caping before the floors of the building with their 
load of cars came crashing down. 

The results of the fire, besides the destruction 
of the building, were the loss of a large number 
of cars, and consequent serious public incon- 
venience, endangering of adjacent property and 
of human life, and, like every other fire, loss 
of wealth which in the end has to be borne by 
the community as a whole. 

Now who was responsible for the gross blunder 
of erecting a “fireproof” car barn in the heart 
of New York City and making it an easy prey 
to flames by neglecting to protect the underside 
of the floor beams? Without attempting to an- 
swer this question we submit the accompanying 
three sketches. The first, Fig. A, shows 
what the architect designed. It will be seen that 
he provided skewbacks to cover the lower flanges 
of the floor beams and his specifications de 
manded such construction. He left, however, 
part of the lower side of the beam in each alter- 
nate arch unprotected. The manufacturers fur- 
nishing the terra cotta fireproofing, realizing 
that without complete protection to the floor 
beams, the structure would be fireproof in name 
only, offered to the contracting builder to fur- 
nish the beam-protecting skewbacks without 
additional cost and also the other blocks neces- 
sary to complete the fireproofing of the heams. 
Fig. B shows this proposed construction. 

The builder, however, refused this offer, ap- 
parently because he wished to save the cost of 
putting these blocks in place, and the structure 
as actually erected, with the lower flange of the 
floor beams entirely exposed is shown in Fig, C. 

And this street railway corporation, capitalized 
at over a hundred million dollars, had not enough 
efficiency in its management to prevent such 
work being done in an important building, on 
which the continuity of its service depended! 
But is this lack of efficiency, after all, surprising? 
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If a corporation is run by those who control it 
for the benefit of the “inside ring,” is it likely 
that the men lower down, who are doing the actual 
work, will have any particular incentive to in- 
dustry, «ficiency and honest service? 

The French equipment for the Panama Canal 
work, left on the Isthmus by the De Leasseps Com- 
pany, was generally supposed to be practically 
worthless at the time the United States took the 
property over. Casual visitors to the Isthmus 
ever since the De Lesseps enterprise was aban- 
doned have seen old cars dnd locomotives half 
buried in the jungle, overgrown with vines and 
creepers. ‘Even where an attempt was made to 
keep some of this rolling stock painted, it was 
generally believed that the paint was only a 
superficial skin over a mass of worthless rust. 

In the purchase of the Panama franchise and 
property by the United States no value was 
placed on the plant at the Isthmus, by either 
buyer or seller. In fact, the general opinion of 
American engineers was that the old French ma- 
chinery and contractors plant on the Isthmus 
was of no account except for scrap. 

As our readers will recall, a lot of the French 
care and locomotives were put in order when the 
Americans took charge and after three years of 
American operation on July 1 last, 100 French 
locomotives and 250 French dump cars were still 

- in service. 

It has generally been supposed that this equip- 
ment was used as a temporary measure, until 
; more efficient and up-to-date rolling stock could 
be obtained; but from the “Canal Record” of 
Sept. 25 we learn that the end is not yet In the 
utilization of the old French material. We quote 

as follows: 
By the expenditure of $20,000 for labor and mate- 
~ pial an old French ladder or elevator dredge, which has 
; been lying In the Rio Grande River above La Boca for 


more than twenty years has been restored in every part, 
so that it is now capable of excavating 120,000 cu. yds. of 
. ; material per month. This dredge, when In service at 
; the La Boca entrance of the Canal, will do more work 
than a modern dipper dredge costing $102,500. 


In reconstructing. the dredge, all the essential parts 
used were French. These were found in the jungle 
or among other old French plants scattered along the 
line of the canal The three bollers, which have been 
installed in place of the two original ones, were found 
+ in the jungle near San Pablo, where they had been lying 

for more than twenty years. They were in excellent 

i condition, free from corrosion, and all bearings and 

fittings were in good working order. The two cylinders 
aleo came from the jungle, and were in like excellent con- 
dition. Their valves had to be reset and new rings fitted, 
otherwise they were in as good condition as when 
new, The engine, which had remained in the hull, was 

: in excellent condition, and could not be surpassed by 
; modern machinery, both as to adjustment and economy 

i of operation. The copper piping on all the machinery Is 

of very heavy design, and shows much more careful 

workmanship than is found in modern machinery. The 

remarkable preservation of thia machinery was due, tin 
' H the first place, to the high quality of material used in 
ae construction, and in the second place to the use of 
white lead and grease which covered the parts and ex- 
cluded the air. 

The dredge is of the ladder or elevator type, similar 
to the old Scotch dredge A-2, which was reconstructed 
by the Panama Ratlroad Co. five years ago, and which 
since then has been at work in the channel from La 
Boca to Naos Island, with a record of less than 40 days 
out of commission for repairs during that time 

The material removed by these two dredges is taken 
to sea and dumped in deep water by a fleet of eight 
self-propelling old French hopper barges, of a capacity 
of about 225 cu. yds. of material each. 

Another old French dredge of similar type 1s now 
being repaired in the Cristobal dry dock, and will prob- 
ably go into commission about the last of October. 

Tt is a common belief among engineers that 
fron and steel corrode very much more rapidly in 
the tropics than in the temperate zone. The re- 
ported condition of these old dredges after their 
long exposure appears to contradict this Idea. 

Readers who have followed the accounts of the 
— Quebec bridge disaster in American technical 
ed journals and newspapers may be interested to see 
how the news of the accident was given to the en- 
gineering profession in Germany. The most im- 
portant and Influential of the German engineer- 
ing journals is the “Zeitschrift des Vereines 


Deutscher Ingenieur.” Its issue of Sept. 21, pub- 
lished over three weeks after the fall of the 
bridge, contained the first news of the disaster. 
We translate the item literally and entirely: 


The bridge in process of construction across the St. 
Lawrence River at Quebec, the largest cantilever bridge 
in the world, about which we already wrote in detail on 
pp. 31 and 450, 1007, met with a serious accident on 
Aug. ® It appears that under the influence of an 
overloaGed train, which was carrying material to the 
south end of the bridge, the south anchor-pier gave way, 
whereby some 24 m. of superstructure fell down 
and about @) persons were killed. We hope to be able 
to give More exact news of the causes and effects of the 
accident in a future issue At any rate, the completion 
of the orifice and through this the opening of the 
Canadian Pacific line, will be long delayed by the acci- 


dent. 

“More exact news”—to put it mildly—would 
certainly seem desirable. There may even be 
German investors in Canadian Pacific Ry. se- 
curities who would be relieved to learn that the 
“opening of the line” will not be delayed until 
the Quebec bridge is completed! 


GOVERNMENT WORK IN THE TESTING OF 
MATERIALS. 


A number of well-known engineers interested 
in the manufacture of steel and steel structures 
held a meeting in New York City on Sept. 24. 
The conference was arranged, we understand, 
by Gen. Wm. Crozier, Chief of the Ordnance De- 
partment, U. S. A., with a view to securing advice 
as to how his Department can expend its appro- 
priation of $35,000*, made for carrying on the 
work of testing materials, with the greatest prac- 
tical benefit. 

Of course, a considerable part of this appro- 
priation must be devoted to routine testing for 
the Army and for other Government departments; 
but there is a considerable margin available for 
such work in the line of original investigation as 
may be useful to engineers. 

The conference was attended by representatives 
of the principal steel manufacturers, of well- 
known firms engaged in structural work and by a 
number of engineers in independent practice. We 
understand that the discussion was chiefly over 
the matter of testing structural steel, both in 
specimen tests and in full size members; and as 
is entirely natural wherever engineers are con- 
gregated, the need of more tests of large com- 
pression members was especially emphasized. 

Resolutions were adopted by the conference to 
the effect that tests of structural material should 
be carried out according to a definite and con- 
tinuous plan, and that they should be made by a 
disinterested and competent authority in order to 
have full weight with the profession. It was fur- 
ther recited that such investigations concern 
not merely economical construction but the safety 
of the public; and that the federal government 
was the proper authority to carry out such tests. 
Finally it was registered as the opinion of those 
in attendance that the facilities now at the com- 
mand of the United States for testing materials 
should be increased by the construction of a uni- 
versal testing machine with a capacity of at least 
ten million pounds. 

As our readers will recall, in our first issue fol- 
lowing the Quebec bridge disaster we voiced the 
demand—long felt we believe by many engineers 
engaged in structural work—for more tests of 
large size compression members. The results of 
this conference place this demand in definite 
form. There will undoubtedly be brought forward 
at the approaching session of Congress, bills pro- 
viding for the undertaking by the Federal Gov- 
ernment of the testing of materials on a much 
larger scale than has hitherto been attempted. 
If these receive the general support of the pro- 
fession, their passage is practically certain. 

What attitude ought the profession to take on 
this subject? How far may the Federal Govern- 
ment advantageously go in this work of testing 
material? It seems to us these questions are im- 
portant subjects for discussion, especially as the 
letters received by us from engineers reveal a 
considerable variety of opinions. As an fllustra- 
tion we print a letter received this week from 
a Cleveland engineer: 


eT his appropriation is a large increase ‘over the former 
annual appropriation, which was $15,000. 


Sir: During the last few years it has + 
possible to pick up an engineering pap<, 
ning across a discussion. wise or other. 


cause of the failure of the Quebec Bride. 

To the ordinary layman it would see~ 
neers would devote the same energy tow * 
for the American Society of Civil Engi: at, 
other competent body, to make a seric: -: 
compression members of large section they » 
plish something much more valuable th:- 
paper articles are doing. Notwithstandi-: 
manner in which some of these men are 4 
knowledge of the theory of compressior 
large section, the fact apparently remains -- 
who claim the most knowledge know the ic 
actual action of these members. 

It would seem as though the engineers of 
owe it to themselves to find out someth:-- 
on the subject. 9 


As a contrast to this view we may 
opinion of a well-known Pittsburg engin: 
effect that our present knowledge of 
and stresses is sufficient to build any pr 
Structure. He points out the fact that « ng 
testing machines with capacities up to 
Ibs. have hardly ever been used for the 
of full size compression members, althouc? 
are large enough for all such members save - 
in a very few bridges of exceptional siz : 
ther, he claims that even if full-size tes+: «-, 
made, they can do no more than verify 
sults of computation. We must have 
theory of the strength of component parts 
order to build safe compression members : Ly 
The result of a full-size test holds good on’y for 
that particular member or duplicate theres’ 


In our opinion, there is truth in each of +} 
apparently conflicting views. We believe there ; 
a real need for the full-size tests whi ( 
Cleveland correspondent calls for; yet we ful y 
appreciate that these tests can only verify the 
work of the designing engineer. Correct th 
of column stresses is essential to intelligent col- 
umn design, no matter how many tests may be 
made, 


If our Cleveland correspondent has in mind the 
contributions which have appeared in Engineer- 
ing News, in his reference to “the learned mann 
in which some of these men are displaying their 
knowledge of the theory of compression mem- 
bers,” we venture to suggest that among the con 
tributars to this discussion have been some of the 
ablest and best known authorities in the engin- 
eering profession. That these contributions, ap- 
pearing among our “Letters to the Editor’ and 
elsewhere, have been of widely varying merit, we 
are well aware; but it has long been our policy to 
hold this department as an open forum for the 
free discussion of matters of interest to the pro- 
fession. Not that all letters sent us for publica- 
tion are given space there, by any means. It is 
our task to judge what matter is of enough inter- 
est and value to be worthy of space. In the 
case of the Quebec bridge, for example, we have 
returned many letters relating to it because their 
writers—from lack of information or other 
causes—did not present anything sufficiently in- 
teresting or yaluable to be worth publication 


If our Cleveland correspondent thinks that the 
column tests he urges would make unnecessary 
such discussions of the stresses in lattice bars and 
the influence of imperfect butt joints as we have 
published, we believe he will find few supporters 
among engineers engaged in structural design. 
As a matter of fact, the discussion which has gone 
on in this journal during the past six weeks his 
been of great importance, we are certain, in ad- 
vancing general knowledge of the stresses 10 
large columns, 


Turning now to the question as to how fr the 
United States ought to go in its testing work, 
it will be of interest to note the article '" this 
issue describing the work which has already been 
undertaken by the Geological Survey for the test- 


ing of cement and concrete on a large sca!” Here 
is one organization undertaking the investigation 
of materials on a large scale and the W° pres’ 


Arsenal testing machine under control of t! 
nance Department is another. It has 


ranged that for the present the Geologi«' Survey 
is to confine itself to the testing of cem”= con- 
cretes, stones, etc., while the Ordnance '” part- 
ment is to conduct tests of metals. 

laboratory 


Of course, a large amount of testing 
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- gone by other departments of the Gov- 
. but the above two are the only organi- 


w 


rr 


ns of the strength of materials. Regard- 
the work, which these or any other 
nstitution should be called upon to do, 
rule to follow, it seems to us, is for the 
vernment to undertake only that class 
which cannot well be done by private 
ise or by lesser governmental bodies, such 
es or States. 
. thirty years ago there was a great de- 
| from engineers for more data on which to 
heir work, There was perhaps at that time 
cessive respect and over-confidence in the 
of tests. Since that day testing labora- 
have grown apace, many millions of dollars 
been spent to establish and equip them, and 
st amount of work is being done in the way 
riginal research. The profession has now 
e to the point where it has no time to use 
. alone. The testing laboratory which pre- 
«nis its results to the public in ponderous vol- 
es a fat tables, will have little influence upon 
is t work of the world. It is not enough to pre- 
i sent data, but the lesson to be learned from the 
data—the results of the tests—must also be made 
ciear. 
By There is no need, therefore, for the Federal Gov- 
Be ernment to undertake testing work for the sake 
of testing. Nor is there need that it should do 
what other laboratories are already doing well. 
Its work should be wholly in the fields which ex- 
isting laboratories cannot cover. A recent sugges- 
4 tion, for example, has been that the Government 
; ought to investigate the causes leading up to the 
prevalent breakages of steel rails; but, in our 
opinion, this work can be better and more effi- 
ciently done by the laboratories of the steel 
manufacturers and the railway companies. Not 
until it is shown that these are inadequate for 
the task will it be time for the Government to 
step in, 

But while we do not favor the creation by the 
Government of any large testing laboratory in 
which to concentrate all the work of investigat- 
ing the strength of materials, it does seem to us 
worth while for the Government to enter those 
fields of testing work which will otherwise remain 
long unexplored. The testing of large columns is 
a matter now before the engineering profession. 
The largest testing machines in existence have 
a capacity of only 2,000,000 Ibs. Admit that 
there are engineers wise enough to design safe 
columns to carry twenty, forty, sixty million 
pounds, and it is yet apparent that the public 
would feel safer if the wisdom of those engineers 
were subjected to actual proof. Perhaps there are 
many engineers, even, who would feel safer in 
riding over a Quebec bridge, if they knew that 
its members had passed an actual loading test. 
It is not so long ago when it was common for 
engineers on the other side of the water to specify 
that a bridge should be subjected to a proof load 
before acceptance and such loads were actually 
applied and the resulting deflections noted. In 
this country confidence in engineering skill is 
such that tests of this sort have very rarely been 
made; but if a great testing machine would help 
to maintain such confidence, it would be well 
worth its cost. 

It is said, and probably with truth, that if a 
‘nor twenty-million-pound testing machine 
ere built, it would be idle almost from one year’s 
‘nd to the other. The cost of making such a huge 
‘ember, transporting and testing it is so great 

‘t only an occasional record-breaking structure 
' the Quebee bridge or the Manhattan bridge 
‘ould give an opportunity for its use. While at 
st Sight this seems a strong argument against 
‘he undertaking of such a machine, we believe 
‘ it would be worth while, even for such infre- 
“nt use. The list of great bridges and high 
‘dings is lengthening every year. We need to 
© our “knowledge grow from more to more” 
keep pace with our material development. 
n full-size tests to destruction of a dozen 
“s of bridge members of large size might 
n the engineering profession enough, we take 
-) Tepay the cost of building the machine. 


t) 


which make any pretence of original in-. 


LETTERS TO THE EDITOR. 


Where Is a Crossing Crossed? A Disputed Boundary 
Question. 


Sir: We have had considerable discussion about the 
locatiéh of a boundary line, and I ask the indulgence 
of your columns for the interpretation of your readers 
interested. 

The description reads: “. . . running thence easterly 
along said north line of private claim number —— to a 


point eighty-three rods beyond its crossing of the high- 


way known as...” 

The italics are mine, as this is the point of discus- 
sion. One contention is that the ‘‘crossing’’ is the cen- 
ter of the highway, and the other is that the “cross- 
ing’’ is not reached till the road is crossed; that is, the 
distance should be taken from the further or easterly 
line of the road. 

Yours truly, H. 

De Pere, Wis., Oct, 9, 1907, 


[We doubt if anyone can give a satisfactory 
answer to such a question without knowing more 
of the facts in the case. If the object of the deed 
(assuming that a deed is invoked) is to delimit 
the north boundary of a piece of property the 
north side of which is 88 rods in length 
then the crossing would be at the point where 
property ownership begins, actually or nom- 
inally. Sometimes land is deeded from the center 
and sometimes from the outer boundary of a 
street.—Ed. ] 


The State of Knowledge of Column Design. 


Sir: Without desiring to criticize,the designers of the 
unfortunate Quebec bridge, I do wish to take exception 
to the statements repeatedly made in Engineering News 
that there is any mysterious uncertainty in the strength 
of long columns of large cross section. The chords in 
the Quebec bridge are not a fair sample of usual Amer- 
ican practice. The lacing used in the Quebec bridge 
for columns with a cross section of 760 sq. ins. and 
over is about what would be used in ordinary practice 
on sections of 50 to 75 sq. ins, It should be noticed that 
the column A9 has not sufficient stiffness laterally to 
support its own weight if laid on two supports on its 
side, and such columns must be subjected to initial 
stress due to handling in the shop and field. 

I am sending herewith a sketch of a column having 
about the same cross-section area as A9 with lacing of 


Full-Section Splices for Compression Chords. 

Sir: The anchor arm of the Quebec bridge was erected 
on falsework and consequently its component parts had 
no stresses until the cantilevers were begun These 
parts were not in their final positions, the main posts 
being placed with their tops inclined 15 ins. toward the 
shore. It is evident therefore that a considerable angu- 
lar movement must have taken place at the bottom-chord 
joints during the erection of the cantilever arm Butt 
joints were relied on to transmit the strains in the bottom 
chord and were faced to correspond to the angular posi- 
tions taken by the chord under certain assumed condi- 
tions of stress in the trusses. The assumed condition 
was no doubt that of full dead load, the joints being 
bolted until that condition was reached. The suggestion 
made by several of your correspondents that such joints 
should be fully riveted as the work proceeded is mani- 
festly wrong for in that case no angular movement could 
take place. With the joints bolted such movement may 
take place, but even bolts may hold a joint so stiffly that 
it may not close with all parts of the faced ends carry- 
ing equal intensities of pressure. The degree of success 
attained by the erectors at Quebec may have had an 
important bearing on the failure of the structure. 

If butt joints are faced for one condition of stress in a 
truss and are successfully brought together and riveted, 
what happens under other conditions of stress? When 
chords are faced for their position under full load, ex- 
perience shows that they cannot be brought together 
closely when erected. Conversely if faced for position 
under dead load only they will open when the live load 
comes on the bridge unless prevented by the splice plates. 
Will not these splice plates have to be sufficient to fully 
splice the joint in order to entirely prevent its opening? 

Besides the difficulty of making butt joints that will be 
in correct contact when the truss receives its maximum 
load, there is much likelihood of slight errors in shop 
work. These are especially liable to occur when the 
facing desired is not exactly at right angles to the 
member, as is the case if the members are faced for 
their positions during erection. The deflection of chords 
from their own weight must also have some effect. 

The objections just stated do not apply to columns in 
buildings where the loading does not produce angular 
movements, but they do raise the question whether the 
use of butt joints in the chords of ordinary trusses should 
be considered good practice. Would it not be better to 
make all such joints riveted joints, allowing clearance 
between the main members, and depending solely on the 
splices to carry the stresses? Field riveting is not now 
considered as objectionable as it used to be and the in- 
creased expense of spliced joints would be about equal 
to the cost of the additional material required. There 
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five times the strength, believing that this proportion- 
ing agrees better with usual American practice. The 
individual segments also have a considerable stiffness 
of themselves, whicb is essential. 

The possible stress to which lacing may be subjected 
is a direct function of the stress in the column and 
an indirect function of the stiffness of the individual 
segments. The statement of one of your correspond- 
ents that there is no practical or theoretical knowledge 
of the required strength of lacing is not so. There is 
at least on@ set of experimental tests, although I do 
not recall at present where they are described. There 
is also a theoretical discussion by Prof. S. W. Robinson 
in his work on ‘‘Long Columns."’ Prof. Robinson also 
gives a strictly theoretical column formula which makes 
our knowledge of the behavior of columns under stress 
quite as full as our knowledge of the behavior of beams 
in bending. His theorem is perfectly general and ap- 
plies to columns of any length or cross section. His 
conclusions agree with usual practice and with the 
experiments which have been made. 

Yours truly, 
F. H. Bainbridge. 

Pierre, S. Dak., Sept. 25, 1907. 


will be no difficulty in making such joints in spans of 
ordinary length, and they will add much to the strength 
of the trusses when they are called on to resist abnormal 
stresses. Yours truly, 
John C. Moses, M. Am. Soc. C. E. 
6 Irving Terrace, Cambridge, Mass., Oct. 11, 1907. 


[It is probable that one result of the Quebec 
bridge collapse wiil be a tendency toward the 
requirement that compression chords and pre- 
ferably all compression members in bridges shall 
be spliced for their fu'l strength, or.at least to 
a high percentage of their full strength: and the 
plan of regarding the splices as simply addi- 
tional fastenings and relying upon the abutting 
ends of the members to transmit the load will 
be abandoned. 


There is great difficulty in securing perfect 
bearing of the abutting surfaces of column ends 
under the practical conditions of shop and field 
work; and as has been well shown by the dis- 
cussion in recent issues of this journal even 
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slight inaccuracies in these abutting surfaces, 
cause large stresses in the columns. Evidently 
then, if a proper butting contact cannot be ob- 
tained, the splices ought to be made strong 
enough and stiff enough to take a large part 
of the stress which crosses the joint. The matter 
of the change of angle between adjacent seg- 
ments of chords as the load on the struc- 
ture changes, reinforces this conclusion. It is 
well known that theoretically, in a pin-connected 
structure, the chord-joints yield freely to the 
angular change occurring during deflection; and 
it is equally well known that actually the angu- 
lar change causes a bending-moment in the 
chord, eveh when the chord-sections are pin- 
jointed, which is rarely the case in comfpfession 
chords. When the chord is less rigid at one point 
than elsewhere, the bending will concentrate at 
this point. The ordinary chord splice is such a 
point, at least when the bearing of the abutting 
ends is imperfect. In consequence there is a 
tendency to concentrate the bending here, and 
to put his stress upon the splice-plates. A full- 
strength splice will remove this difficulty. 

An important additional consideration, apply- 
ing mainly to very large cross-sections, is the 
following: If the metal of the chord is concen- 
trated in great thicknesses, it is very difficult 
to make splices with the full value of the sec- 
tion, To permit convenient full splicing, the 
section must have its metal quite thoroughly dis- 
tributed. But this condition is a highly desirable 
one, as evidenced by the weakness of the chords 
of the Quebec bridge, which condition we dis- 
cussed editorially in our issue of Oct. 3. There- 
fore, if in the specification for a bridge is inserted 
the requirement that compression-members must 
be fully spliced, much will have been done to- 
ward ensuring safe compression-members.—Ed. ] 


NOTES ON THE DISINFECTION OP RAILWAY CARS AT 
TERMINALS.* 
By H. E. SMITH,{ M. Am, Soc. M. E. 

The term disinfectant, as popularly used, is quite in- 
definite and variable in its meaning. A few of the sub- 
stances included under the term are genuine germi- 
cides; that is, they have the power of killing disease 
germs when properly used. Others are merely deodor- 
ants, having only the power to destroy, or to mask, foul 
odors. Still others are neither germicides nor deodor- 
ants, but merely antiseptics, and as such have the 
power to prevent fermentation and putrefaction. Some 
substances fall into more than one of these classes; for 
example, all germicides are obviously antiseptics. On 
the other hand, some germicides are worthless as 
deodorants. It follows then, that we cannot look to any 
single substance to fill all the requirements likely to 


arise. 
The ratiway master painter has little use for mere 
antiseptics. He requires strong germicides occasion- 


ally, but for the daily work of terminal cleaning of 
oars and maintenance of shops and offices a good 
deodorant is necessary. From the standpoint of public 
safety the prevention of the spread of infectious diseases 
is obviously of the first importance. Let us, therefore, 
consider first the manner of killing disease germs: 

Fire is the simplest, quickest and most certain germi- 
cide: infected articles of small value should be burned. 
Unfortunately, however, this agent cannot often be used. 
Dry heat, boiling water and steam have in the past been 
used for germicidal disinfection; when properly applied 
they are effective; but in certain lines are inconvenient 
and frequently inadmissible. In many cases of railroad 
disinfection it is not permissible to wet the articles to 
be disinfected—for example, carpets and upholstery; 
furthermore, it is desirable to use some agent which in- 
volves much less labor than would be required to wash 
all the interior of a car with a liquid. This brings us 
to the consideration of gaseous disinfectants. 

Of these, sulphurous acid—the gas given off by burn- 
ing sulphur—is the oldest representative, and is an 


effective and cheap material. It must be used in suffi- 
cient quantity, and the exposyre must be sufficiently 
prolonged Three Ibs. of “flowers of sulphur” are re- 
quired per 1,000 cu. ft. of space. All doors and windows 
must be tightly closed and cracks stopped as much as 
possible; cupboards, drawers and _ closets should be 


opened, and all articles spread out. If a car is to be 
disinfected it should be placed where it will be sheltered 
from the wind. Fumigation with sulphur is suitable for 
box, refrigerator and caboose cars, rooms in shops and 


*Condensed from a paper presented at the 38th annual 
convention of the Master Car and Locomotive Painters’ 
Association, Sept. 10, 1907. 

*Chemist and Engineer of Tests, Lake Shore & Michigan 
Southern Ry., Collinwood, Obio, 


similar places; but it has the unfortunate habit of 
blackening brass and silver and bleaching dyed fabrics, 
and is therefore unsuitable for passenger cars. 

The germicide which combines, more than all others, 
efficiency, ease of application and safety, is formalde- 
hyde. Some years ago formaldehyde was applied by 
means of a small portable boiler of two or three-gallon 
capacity, heated with an alcohol or gasoline lamp. The 
vapors were conducted into the car or room by means of 
a small pipe inserted at a keyhole or other small open- 
ing. This complication is now found to be unnecessary, 
two very simple methods being available. One is to 
pour the formaldehyde over permanganate of potash 
contained in an open basin; the action of the perman- 
ganate causes heat and a rapid evolution of the gas, but 
a portion of the formaldehyde is destroyed and lost, so 
that correspondingly more must be used. For each 
1,000 cu. ft., 5 oz, of permanganate and 10 fluid oz. of 
formaldehyde are required. A simpler method, and the 
one which we have thus far used, is to spray the formal- 
dehyde on to sheets hung up in the room or car. When 
used in this way, 8 fluid oz. of formaldehyde are re- 
quired per 1,000 cu. ft. The car should remain closed 
for at least six hours. 

Permanganate of potash itself is a substance which has 
long been in use as a disinfectant, and is efficient in 
some cases. A suitable solution is 1 oz. of permanganate 
of potash, and either 1% Ibs. of sal soda or % Ib. of 
soda-ash, dissolved in 1 gal. of cold water. This solu- 
tion is useful for cleaning sanitary fixtures and pouring 
down drain pipes, but is obviously unsuitable for paint 
or varnish on account of its alkaline nature. The solu- 
tion is poisonous, but its intense color is sufficient pro- 
tection from accident. . 

Passing mention should be made of Zinc chloride, a 
solution of which was at one time the standard disin- 
fectant on several large roads. Experts in bacteriology 
pronounce this solution nearly valueless as a germicide, 
and in our experience it has little efficiency as a deodor- 
izer for railway use. 

The next substance to be considered is chloride of lime, 
as it is ordinarily called, which is made by saturating 
ordinary slaked lime with chlorine gas; the resultant 
compound acts as a germicide when used sufficiently 
strong, but it is more often used as a deodorant. It 
loses strength when exposed to the air, and should 
therefore be kept in small air-tight packages which 
can be used up quickly after being opened. It is best 
used in water solution, 1 lb. in an ordinary 3-gal. pail of 
water being a suitable strength. A thorough washing 
with this solution will deodorize the foulest places, and 
it may also be poured down pipes and drains. Unfortu- 
nately the solution is corrosive to paint and varnish, 
but for places where this property is not objectionable 
there is no better deodorant. 

Tar products are largely used as deodorants, and when 
employed in concentrated form have some value as 
germicides. The type most largely used is a black 
liquid composed of a solution of rosin soap mixed with 
coal-tar-creosote oil. The oil is practically insoluble in 
water, but dissolves in a concentrated solution of rosin 
soap. The action of the material depends chiefly on the 
“tar acids’’ present. These are chemically related to 
ordinary carbolic acid, but, compared with that sub- 
stance, are much less poisonous, less soluble in water, 
and have not such a disagreeable odor. For car clean- 
ing the disinfectant is diluted with 100 to 200 times its 
volume of water, and the solution used for mopping and 
washing. In our experience the results are usually 
satisfactory. 

A more recent material to be presented is a water-white, 
limpid fluid containing small amounts of formaldehyde 
and antiseptic essential oils considerably diluted. Such 
mixtures are made under various trade names by pro- 
prietary concerns. They are used as a spray or an ad- 
dition Jo mopping water, and if of sufficient strength 
should give good results in terminal cleaning. 

A considerable number of essential oils have been 
employed as deodorants, among them being the follow- 
ing: Oils of camphor, cassia, cedar, citronella, eucalyp- 
tus, mirbane, sassafras, pine and wintergreen. As 
actually sold, these oil deodorants are often largely 
adulterated with petroleum. Of the oils mentioned, 
eucalyptus has long had some reputation as a mild dis- 
infectant. Oil of wintergreen is a natural compound 
of salicylic acid, a well-known antiseptic. 

Not much actual destruction of odors can be expected 
from such feeble agents as essential oils, and it must 
be confessed that practically they offer merely another 
odor with which to conceal the offensive ones; indeed, 
the odor of some of the mixtures which have been sold 
is almost as bad as the foul ones which are to be de- 
stroyed. All of these oils attack rubber tiling as well 
as paint and varnish. 

It matters not how well terminal cleaning and disin- 
fection are performed, foul odors are apt to rise from 
the floor and steam pipes in the toilet rooms of cars 
while on the road. There is, therefore, a large field 
for a really effective, and at the same time odorless, 
deodorant. We know of nothing which really fills these 
requirements. The best thing available appears to be a 
judiciously designed mixture of volatile essential oils, 


used in an improved fixture which will evapora: 
slowly so as to produce only a faint but agree, 
It is fair to say that if the use of such a deod. 
plements a thorough terminal cleaning with « 
disinfectant, an acceptable result will be reac}, 

The railroad passenger car is fortunat: 
above ground as a rule, and in being wel! 
with fresh air. One could wish, however, for 
to the old-fashioned, large, rectangular, wid 
window in the toilet room, in place of the 
one with only a slight opening which is now . 
With regard to general cleanliness we believe 
cars on the best roads make a fairly creditable 
These things being attained, we should re 
three articles for disinfection and deodorizing: 
maldehyde, for thorough fumigation in case< 
fectious disease. (2) A material of the creo 
resinate type for use in connection with termina 
ing. (3) A carefully selected vaporizing deodo 
use in the toilet rooms as a remedy for odors 
while cars are on the road. 
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ENGINEERING SCHOOLS. 


RUTGERS COLLEGE.—Plans for the 
$60,000 engineering building have been ace 1 
by the trustees and work will be started wi 
few weeks. The architects are Mr. D. D 
iamson, of New Brunswick, N. J., and M 
Hill and Stout, of New York City. A port 
the fund for the building was given by M 
drew Carnegie. 

The building will be erected on Neilson cn 
which is a large plot of ground adjacent | 
old campus. 

The design of the proposed building is co! 
The main portion is to be three stories hic! nd 
will have a frontage of 134 ft. and a a: pth of 
50 ft. At the rear there will be two wines h 
one story in height, which are to be used for 
the laboratories. The materials used in the con- 
struction will be stone for the base, selected brick 
of two shades for the walls, and terra cotta trim 
mings. The roof will be of green slate. The cen 
eral plan of the main floor shows a vestibule 
opening into a main corridor which runs the long 
way of the building. On either side of the ves:i- 
bule are shown two large classrooms, one for the 
Mechanical Engineering Department and one for 
the Electrical Engineering Department. Besides 
these there are two smaller class rooms and a 
room for the electrical laboratory. On the second 
floor there are a large lecture room to accommo- 
date 120 students, two large class rooms and two 
smaller class rooms. These class rooms wi!! be 
used by the Department of Civil Engineering. 
The upper floor will be given over to the work in 
graphics. 

Exceptionally careful arrangements have been 
made to secure diffused lighting. On each floor 
there will be at least two offices for the use of the 
professors in charge. It is expected that the 
new building will be ready for occupancy in the 
fall of 1908. 


BROOKLYN. POLYTECHNIC INSTITUTE.— 
Since the reorganization of the department of 
mechanical engineering, now under the supervi- 
sion of Professor W. D. Ennis, Jun. M. Am. Soc. 
M. E., it has been possible to offer enlarged 
courses in extension work through evening 
classes. This work began with purely lecture 


courses about three years ago. On account of 
additions to the equipment of the mec! val 
laboratories, it has been possible to offer ‘his 
year laboratory courses to the evening stunts. 

A course in machine design will be given by 
Professor F. De R. Furman, M. Am. Soc. ™. E., 
This course will be open to men who have com- 
pleted the equivalent of one year’s work i) me 
chanical drawing, and it is intended to fi! them 
for positions as detail draftsmen. 

Courses in heating and ventilating are ; inned 
to train men in the practical design of « er- 
cial forms of direct and indirect heating = ns. 
A course in mill engineering will cover th rob- 
lems met with in the arrangement of b ngs, 
tracks and yards for large industrial work =‘ This 
will include the practical design of such © ares 
as cranes, automatic sprinklers, comp! 1 air 
plants, ete. The general principles of eco- 
nomic design of mill buildir’gs and the : ions 
of engineering equipment to factory ore ition 


will be considered. 
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major course of the extension work will be 
power-plant design, given by Professor 
This will start with a consideration of 
wer-house as a manufacturing plant, its 
with regard to the raw material and the 
the choice of site and standard types 
ings. The various items of equipment 
discussed, their performance analyzed, 
-ip relations to the general problems of 
nvestigated. The object of the course is 
students for actual practice in the design 
‘onstruction of steam and gas generating 
The mathematical knowledge required 
imission is very elementary, as the subject 
ne treated without extended use of calculus 
en higher alegbra. 


4 “LUSITANIA” on her second westward voyage, 
. terminated at the Sandy Hook lightship at 1.25 
on Oct. 11, lowered the time made on her maiden 
by about five hours and broke all existing hourly, 
ee, and day’s-run records for ocean steamships. 
me from Daunt’s Rock to Sandy Hook was 4 days 
surs—averaging almost exactly 24 knots per hour for 
ntire distance (2,782 nautical miles). Her best day’s 

was from noon on Oct. 8 to noon on Oct. 9, when she 

jo. zed 617 nautical miles; this beat the existing record 
of “O01 miles, made by the ‘‘Deutschland’’ in 1900. For 
the day on which shy logged 617 knots, her average was 

24.58 knots per hour, or 0.18 knots per hour more than 

that required to wia the British Government subsidy. 

That she has not yet shown all that she can do, but 

will still further cut down the record, is said to be the 

opinion of her builders and owners. 

it may be of interest to note the successive steps, dur- 
ing the last 50 years, in the reduction of the record for 
the voyage between Queenstown and New York. The 
table below, published in the New York ‘Tribune,”’ 
shows these, including the ‘‘Lusitania’s’’ two trips: 


8 

of Brussels....... 7 

1873—Baltic ........ | 9 
1877—Britamnic 10 653 
1S84—Oregon ...... 11 9 
1887—Umbria .... 4 42 
1888—Etruria ... 1 55 
1889—City of & 19 18 
1891—Majestic 18 8 
1891—Teutonie ........ & 16 «31 
1892—City of Paris...... 14 24 
1907—Lusitania ......... 20 0 


This table does not include the transatlantic records 
made by vessels of the German lines, as their voyages 
are made to Channel ports and not to Queenstown and 
Liverpool. 

A HUDSON-FULTON CELEBRATION, extending over 
the eight days, from Sept. 18 to Sept. 25, 1909, is proposed 
in honor of the 300th anniversary of the discovery.of the 
Hudson River and the 100th anniversary of Fulton’s ap- 
plication of steam to navigation. An elaborate provisional 
program has been outlined by the Hudson-Fulton Cele- 
bration Commission and will be discussed by it on Oct. 
23; meanwhile the Commissidn invites suggestions regard- 
ing the program. Copies of the program can be secured 
by addressing Mr, Henry W. Sackett, Secretary, Tribune 
Building, New York. The Commission named consists of 
about 250 citizens appointed by the Governor of New 
York State and the Mayor of New York City. The ten- 
tative program includes water and land parades and the 
dedication of various parks and memorials along the Hud- 
son River,-among the former being the dedication of the 
Robert Fulton Memorial Water Gate being erected at 
‘verside Park by the Robert Fulton Memorial Associa- 


tion, 


THE SALE OF BELL TELEPHONES in the open 
rket was announced early this month. For the first 
‘ne since the organization of the American Telephone 
Telegraph Co,, the parent concern of the numerous 
‘ll telephone companies which operate systems in all 
‘rts of the country, it is intended to sell outright all 
ypes of standard Bell telephone apparatus, for both 

‘rument and switchboard installations. This appa- 
‘ ‘us, for all the Bell companies, has been, and will be, 

vufactured by the Western Electric Company. This 
ern has for several years supplied telephones to 
‘ate parties in foreign countries, and in this country 
ce forms of apparatus, outside of the standard trans- 
" ‘er and receiver. It will now be possible for anyone 

purchase standard Bell apparatus in this country in 


any quantity. Private, farmer’s and independent lines 
may now be equipped with these instruments, and have 
the benefit of connection to the regular Bell companies’ 
lines without the necessity of renting their apparatus as 
heretofore. 


THE MOST DISASTROUS RAILWAY WRECK for the 
week past is reported from England. A passenger train 
on the London & Northwestern Ry., running too fast on 
‘a sharp curve at Shrewsbury on Oct. 15, left the rails as 
it was entering the station. Nineteen persons were killed 
and 39 injured, according to press reports. This is the 
third accident of th's sort within a year on English roads. 

Another accident on the Boston & Maine R. R. oc- 
curred on Oct. 9, this time with not such disastrous 
results as the recent wreck. The Boston-Montreal after- 
noon express on the Fitchburg division ran into the 
rear of a freight train. The freight caboose was de- 
stroyed and seven passengers and trainmen were injured. 

The boiler of a freight locomotive on the Central of 
Georgia R. R. exploded on Oct. 12 while the locomotive 
was taking water at Reynolds, Ga. The engineer, fire- 
man and conductor were killed. 

One person was killed and eight injured in a wreck 
at Pratt City, Ala., on Oct. 12, when a St. Louis & San 
Francisco passenger train was struck broadside by a 
Louisville & Nashville freight train. The Pullman car, 
which received the impact, was thrown on its’ side. The 
reported cause of the accident is that not all of the-cars 
in the freight train were equipped with air brakes and the 
train could not stop in time. 

The Paris-Rome express was wrecked at St. Pierre 
d’Arena, France, on Oct. 7. One passenger was killed and 
six injured. 

A broken flange on a car in a freight train caused a 
peculiar wreck near Roanoke, Va., on Oct. 13, on the 
Norfolk & Western Ry. The freight train and a pas- 
senger train were passing in opposite directions when 
the broken flange threw the coal car over against the 
passenger train. Three passenger cars were demolished, 
25 coal cars piled up, one person was killed and a num- 
ber of others were cut and bruised. 
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A DISASTROUS EXPLOSION at the plant of the Du 
Pont Powder Co., at Fontanet, Ind., on the morning of 
Oct. 15, killed 80 persons outright, injured hundreds more, 
and totally demolished the entire plant and practically the 
entire town. Fontanet is a mining town, and many 
miners are reported to have been imprisoned under- 
ground by the demolition of the headworks and the shak- 
ing down of walls and bulkheads in the mines. Some 
1,500 people had their homes destroyed by the disaster. 
The shock of the explosion was so great as to be felt at 
Cincinnati and Louisville—the former 150 miles away; at 
Brazil, 12 miles distant, damage estimated at $10,000 was 
caused; the buildings of De Pauw University at Green- 
castle, 27 miles away, were badly shaken. 

State Superintendent Nash of the Du Pont Powder Co., 
himself badly injured, is reported to have said that dur- 
ing the last few days trouble had been experienced with 
a hot box in the glazing mill, sufficient several times to 
necessitate stopping the machinery. 

Of three distinct explosions, the first occurred in the 
glazing mill; the second, a moment later when hundreds 
of persons had run to that spot, in an adjacent mill; and 
before they could recover, a third mill let go. Supposedly 
from the heat of the fire which at once started in the 
debris of the demolished mills, the magazine—some dis- 
tance away and containing 40,000 kegs of powder—ex- 
ploded with greater force than any of the three mill 
explosions; but this shock, though felt at the greatect 
distance, caused no property damage at Fontanet: The 
first three explosions had completed the demolition of 
the town. 

Two schoolhouses, one very near to the works, were 
wrecked with much injury to pupils and teachers. In the 
Nearer one—a frame building—the walls were blown 
outward as in the vacuum caused by a tornado, letting 
tne roof down upon those inside. The schoolhouse at 
Coal Bluff, two miles away,:was also wrecked, with in- 
jury to many of the children. ; 

Mr. Nash is quoted as éstimating the loss to the powder 
company at more than $100,000. This is not the first 
explosion at the Fontanet plant, as in the last nine years 
17 altogether have been killed there. : 

MORE VICTIMS of the explosion at the wheel plant 
of the Standard Steel Co., at Butler, Pa., mentioned in 
our last issue, have died of their burns. The death list 
at last reports was 13, and of the dozen men still in the 
hospital six or eight more were expected to die. 
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A PNEUMATIC AMMUNITION HOIST for war vessels 
is under development by the U. S. Ordnance Bureau. It 
is believed that the new hoist will effectually prevent 
such accidents as the one which occurred last July on 
the ‘‘Georgia.”” Some of the members of the Board which 
investigated that accident were of the opinion that fric- 
tion on the rails carrying the ammunition car, in the 
type of hoist used, had ignited the charge; sparks have 


been observed when the rapidly moving car strikes the 
bend in the guide rails. The purpose of the new hoist 
is to prevent not only the falling of burning grains of 
powder, but also any such effects of friction; the carrier 
will travel in a heavy, seamless brass tube, preventing 
any possible access of sparks or burning grains to the 
powder delivered in the turret. 
= 

VALUATION OF RAILWAY TERMINALS AS CON- 
structive mileage, for taxation and other state purposes, 
was the gist of a resolution adopted by the National 
Association of Railway Commissioners at their conven- 
tion at Washington, D. C., on Oct. 10. Under this ruling 
the constructive mileage of the Pennsylvania R. R. within 
New York State, with but a few miles of main track 
and its vast terminal trackage now constructing, will 
be close to 1,000 miles. 


WATER WAS TURNED INTO THE WEST NEEBISH 
channel of the St. Mary’s River, described on the first 


pages of our last issue, on Oct. 13, according to press 
dispatches from Sault Ste. Marie. The new channel will 
not be formally opened to navigation until next spring. 

DOUBLE-TRACKING ON THE UNION PACIFIC R. R. 
is being pushed night and day, says a press dispatch from 
Omaha, Electric lighting equipment is being installed 
along the way, and three shifts of eight hours each keep 
the work going for 24 hours a day. Along the Lane cut- 
off, from Omaha ten miles westward, lights have been 
placed for the entire distance. This cut-off will give 
the road three tracks for 30 miles west from Omaha; it 
is a heavy piece of work, the estimated cost being 
$400,000 per mile. 


EXTENSIVE MUNICIPAL AND ENGINEERING IM- 
provements at Mexico City, and at the ports of Salina 
Cruz, Coatzacoalcos and Manzanillo, are reviewed by 
President Diaz in a recent message to the Mexican Na- 
tional Congress. His statements are in part as follows: 

At Salina Cruz the whole eastern side of the inner port 
has been completed, with two sheds, steps leading down 
to the water level, bollards and mooring rings and other 
necessary equipment. The dredges have removed 800,000 
cu. yds. of sand and clay in the outer and inner ports, 
in order to obtain a depth of 33 ft.; and 140 yds. of the 
dry-dock have been constructed. In the grounds of the 
terminal station, 60,000 sq. yds. have been graded; 
10,000 ft. of track have been laid; dwellings for the yard 
employees have been provided, and electric lights have 
been installed upon the wharves and in the sheds, 

At Coatzacoalcos the western jetty has been carried 
200 ft. farther out, so that its total length is now 3,800 
ft. The depth of water in the channel between the jet- 
ties is 26 ft., and the dredges have removed 500,000 
cu. yds. of sand and mud. In the terminal station 
yards 10,000 ft. of track have been laid and marshy 
ground of an area of 115,000 sq. yds. has been filled in. 
The electric generating station has been enlarged and 
the culverts for the yard put in. In the town the sewers 
have been laid, as well as pipes for distributing water 
for flushing purposes and supplying the general needs 
of the population. 

At Manzanillo, the outside of the breakwater has been 
lined with 15-ton stone blocks; at its extremity 50,000 
tons of rock have been dumped to form the base for 
the lighthouse that is to be built, and 100 concrete 
blocks, each weighing 30 tons, have been laid to form 
the platform upon which the lighthouse will be erected. 

At Tampico the waterway connecting the Panuco 
River with the Tamiagua Lagoon has been completed 
for a distance of 68 miles, and the canalization of the 
mouths of the Cucharas, La Laja and San Geronimo 
estuaries has been effected. A channel has been dredged 
in the Chairel Lagoon for a distance of 3,300 ft. in 
order to connect with the Tamesi River to its full navi- 
gable length. 

During the last half of the fiscal year 25,000 ft. of 
new sewers and 26,000 ft. of new drains were con- 
structed in Mexico City. Work has been started on a 
new sewer which will serve the whole northern part of 
the city. About 22,000 sq. yds. of asphalt and 8,500 
sq. yds. of stone paving were laid in the city during 
that period. At the pumping station of San Lazaro four 
new electric pumps have been installed to pump the sew- 
age of Mexico City into the drainage canal; steam 
pumps already existed for this purpose, and now the 
eapacity of the plant has been doubled. A correspond- 
ing increase has been obtained by the installation of a 
powerful electric pump by the side of the steam pump 
at the station of La Piedad, for the flushing ef the 
city sewers. 


THE MANY CHANGES IN SEWAGE TREATMENT 
methods which have taken place during the past few 
decades are well illustrated by a section of the annual 
report of Mr. R. A. MacBrair, City Surveyor of Lincoln, 
England, for the year 1906-'07. Appended to this report 
is a record of Mr. MacBrair’s work as City Surveyor 
for the last 25 years. Our London contemporary, the 
“Surveyor,”’ has summarized Mr. MacBrair’s statements 
regarding sewage treatment as follows: 

From 1877 to 1881 (to go back a little further than the 
period under consideration) sewers were in course of con- 
struction and the farm was laid out, the capacity of the 
six settling tanks being 1,128,000 [U. S.] gals. In 1881 
pumping was commenced, the crude unsettled sewage 
running direct on to the farm through a rising main 
and siphon. The following year saw the installation of a 
system of purely mechanical subsidence, without precipi- 
tant, while four years later treatment by lime was com- 
menced. In 1888 filter presses were introduced, and in 


1891 sulphate of iron began to be added to the lime, and 
limekjlns were built on an adjoining farm so that the 
The year 
big changes, polarite beds being con- 


corporation could burn their own material. 
witnessed 
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structed, the use of lime and sulphate of iron given up, 
and ferrozone and, later, aluminoferric being utilized as 
precipitants, At this time the sludge question became 
serious, and 16 acres of lagoons were requisitioned in the 
Fen tor the reception of che sludge tor which the presses 
were inadequate. Three yeary later sludge pressing 
ceased altogether, the whole of the material gravitating 
to the laguons. In Lhe construction of bacteria beds 
was commenced, the sewage being at first run on ip a 
crude condition, but later afier settling, aud in 1902 
two vew setiiing tanks, with a capacity of 7Us,uuu (U. 9.] 
gais., were Miade and a small continuous filter commenced 
working. The following year witnessed (he construction 
in coucrete of a third new setliing tank, of a capacity 
of 420,u0u [U. 8.j gals., the comoined capacity of the 
nine tanks then reaching 2,256.00 [U. S.J gals., or 
slightly more than the preseul daily average tiow of 
sewage. On Nov. 7, was completed the coupling 
up of the Z4-in. inverted siphon with tbe pumps aud 
the setiling tauks, thereoy more than doubling tne vol- 
ume of sewage (hat could be pumped in a day. The next 
day No. bacteria primacy coulact bed was compieced, 
bringing the tolal area of these beds up to 3.44 acres. 
Last year the revolving spriukier, baviug a diameter of 
05 ft. and a covering capacity of 75uv sq. yds., was fin- 
ished. 


THE COST OF 4,233,255,645 CU. FT. OF GAS, sold by 
the Boston Consolidated Gas Co. during the year ending 
June 4U, 1¥u7, averaged 55.72 cts. per 1,000, not including 
interest, depreciation and reserves. Of this, 31.51 cts. 
was for mauuiacture, and 23.01 cts. was tor distribution, 
management and other expenses. The amount of gas 
actually bandied during the year was 4,402,775,3U0U cu, [t., 
about evenly divided between gas purchased and gas 
manufactured. The larger figure just named represents 
gas in holder, and this cost 41.30 cts. for the gas Man- 
ulactured and 2¥.95 cts. for the gas purchased. The 
cost in holder of gas manufactured was distributed as 
follows—the final figure, as will be noted, being the net 
cost after deducting the value of residuals made: 


Coai and coke used in making gas........ 1249 
Coal, coke, etc., used in making steam.. 0300 
Enriching -1451 
Miscellaneous expenses at works........ -QU55 

Total operation expense at works.... $0.3040 
Deduct value of residuais made.......... .UiU8 

Net operation expense at works....... 


Maintenance and repairs at works....... .V198 


Total per 1,000 ft. of gas manufactured.. $v.3130 

The average price of the gas purchaved in its crude 
form was 23.01] cts.; the purification expense, 6.45 cts.; 
and maintenance and repairs for purifying plant, .49-ct. 
The foregoing figures have been taken from an audit 
of the accounts of the company, in accordance with 
Section 3, Chap. 422, Acts of 1006 of the Massachusetts 
Legisiature, the audit baving been made by Harvey 
Chase & Co., 27 State St., Boston. The full report 
appeared in the Boston ‘‘Post’’ for Sept. 27. In its letter 
of transmittal, the auditing company states that it has 
assured itself of the “‘adequacy and accuracy of the 
bookkeeping system’’ used by the gas company, and also 
of the fact that the system is faithfully carried out in 
every detail. In addition, it is of great interest to note, 
as bearing on the movement for uniform accounts for mu- 
nicipalities and public service companies, that: 

The classifications of the various expense accounts and 
of the various construction accounts have been con- 
tinued upon lines which practically coincide with the 
standard and uniform yvystem now strongly advised for 
public service corporations and municipal ituustries 
throughout the country. The importance of such stand- 
ard torms, upon which the reports of both municipally- 
operated and privately-operated public industries can be 
cast, is so evident to all who are interested in these 
matters, that further emphasis by us is unnecessary. 
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THE DAILY CONSUMPTION OF WATER at Halifax, 
N. S., according to a recent report on water-works con- 
ditions in that city by Mr. Willis Chipman, M. Am. Soc. 
E., of Toronto, is 262 [Imp.7?) gals. per capita 
and 310 gals. per consumer. These figures are based 
on -limited observations made by means of Venturi 
meters on the three mains delivering the supply to the 
city. Mr. Chipman was called in to make a thorough 
investigation of the Water-works of the city and needed 
improvements therein, with the idea, apparently, of 
expending considerable money for a supplementary sup- 
ply. He has found that: 


The supply would be ample for all the requirements 
of the city if efficient means were taken to curtail waste. 

Of the 11,000,000 gals. {presumably Imperial gallons 
are intended throughout] of water conveyed to the city, 
about 3,000,000 gals. represents legitimhate consumption; 
4,000,000 gals., leakage from mains and services; 2,000,- 
000 gals., leakage from plumbing fixtures, 2,000,000 gals., 
eareiess waste by householders. 

The leakage from the mains and services may be con- 
sidered as not immediately controllable, due largely to 
the fact that in the oldest parts of the system, and the 
lowest parts of the city, the mains are jointed with 
wooden staves. As the old mains are replaced by new 
pipes this leakage will decrease. 

Defective plumbing is responsible for a large per- 
centage of the uncontrollable waste. For 50 years after 
the construction of the original water-works system the 
plumbing in the city was not regulated by by-law. The 
plumbing by-law passed in 18% should be revised, 
brought up to date, and made retroactive. 

Relatively minor improvements besides the installation 


of meters are recommended, chief of which are the 
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installation of a large-capacity pump for fire protection 
on one of the conduits, and the erection of a water-tower 
to equalize the pressure in the high-level district. We 
are informed that in accordance with a recommendation 
of Mr. Chipman the city has already ordered several 
thousand meters. 
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A NEW METHOD OF TUBE WELDING, for iron and 
steel tubes, is reported by Consul Albert Halstead, from 
Birmingham, England. The process, patented by two 
Americans employed in a plant there, is applicable to 
both butt and lap welding. It consists of directing a cur- 
rent of air and gas aginst the edges to be welded; the 
effect of this current, upon the metal being drawn through 
the furnace at what is already welding heat, is greatly to 
increase the temperature of the edges and thus to facili- 
tate the weld. Cast-iron arms are placed on each side 
of the furnace, in each of which is a slot 18 ins, long 
and 3-16 in. wide; by means of supports the metal to be 
welded is held in front of these slots; and through then 
is forced the air, by means of ordinary rotary blowers. 
The blast, besides increasing the temperature of the 
metal, cleans the edges and thus additionally assists in 
making a pertect weld. 


PERSONALS. 
Mr. Jean Prevost has resigned as Minister of Agricul- 
ture and Mines of the Province of Quebec. 


Mr. L. P. Hoster, President of the Columbus Structural 
Steel Co., of Columbus, Ohio, has resigned. 

Mr. F. M. Collins has resigned as Superintendent of the 
Lestershire (N. Y.) Water-Works, and is succeeded by 
Mr. W. D. Smith. 

Mr. Alvin B. Carpenter, .M. Am. Inst. M. E., of the 
firm of Carpenter & Brennan, Mining Engineers, of 
Mexico City, is opening a branch office of that firm at 
Los Angeles. 

Mr. Thomas Fleming, Jr., formerly of the American 
Water-Works & Guaranty Co., has been appointed Chief 
of Design of the Engineering Division, Pennsylvania State 
Department of Health. 

Mr. Everett E. Stone, M. Am. Soc. C. E., Assistant 
Chief Engineer of the Boston & Albany R. R., has been 
appointed Engineer of Maintenance of Way and Con- 
struction, with offices at Springfield, Mass. 


Mr. A. Morrill, for 25 years Superintendent of the 
Salem (Mass.) Electric Lighting Co., has been appointed 
Assistant to the General Manager. Mr. Harry Kingsley, 
Assistant Superintendent, has been made Superintendent. 

Mr. Samuel Cheatham, Supervisor of Bridges and 
Buildings on the Mobile & Ohio R. R., has been promoted 
to the position of Roadmaster of the St. Louis division, 
with office at Murphysboro, Ill. He succeeds Mr. E. P. 
Hawkins, 

Mr. R. S. Clemons, formerly Manager of the Engineer- 
ing Department of Dodge & Day, of Philadelphia, has be- 
come associated with the Ley Construction Co. as South- 
ern Manager, in charge of all of that company’s business 
south of Baltimore. 

Mr. J. M. Floesch, M. Am. Soc. C. E., Chief Engineer 
of the Buffalo, Rochester & Pittsburg, has resigned 
and will become associated with the construction company 
which is doing the greater portion of new construction on 
the Grand Trunk Pacific Ry. in Canada. 


Dr. Gustave Fernekes, late of the Michigan School of 
Mines at Houghton, has been made instructor in analyti- 
cal chemistry at the Carnegie Institute, Pittsburg. Mr. 
K. K. Stevens, Chief Chemist of the Toledo Furnace Co., 
of Toledo, has been made Instructor in Elementary 
Chemistry. 

Mr. Franklin B. Ware, of New York City, has been 
appointed State Architect by Gov. Hughes, to fill the 
vacancy made by the death of George Lewis Heins. Mr. 
Ware graduated from the architectural course at Colum- 
bia University in 1894, then entering the office of his 
father, and becoming a member in 1896 of the firm of 
J. E. Ware & Sons. He is a member of the American 
Institute. 

Mr. C. C. Barrett, Division Superintendent over the 
western division of canals, State of New York, has been 
appointed Superintendent of the middle division, to suc- 
ceed Mr. Thomas Wheeler, whose resignation will take 
effect Oct. 15. Mr. Oscar H. Peacock, an inspector, has 
been appointed to succeed Mr. Barrett. Mr. Wheeler re- 
signed to accept the Republican nomination for Mayor 
of Utica, 

Mr. F. A. Molitor, M. Am. Soc. C. E., has returned 
to the United States after a year’s absence in the Philip- 
pine Islands as Supervising Railway Expert for the Gov- 
ernment. Mr. Molitor resigned from that position in 
April last, since which time he has been making a study 
of European railway methods and construction; during 
the summer he visited the principal countries of Europe 
for that purpose. 


Obituary. 
Jonathan Wainwright, President of the Drake-Strat- 
ton Co., Contractors, died on Oct. 11 at Ogdensburg, 
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J. Norman Cook, a supervising architect w;): 
of Egerton Swartwout, New York City, died ed 
at Somerville, N. J. + 


A. T. McDonald, Superintendent of the Say. 
Chollar, Sierra Nevada and Union Consolidate, 
the famous Comstock lode, died during the 
Mr. McDonald was one of the old-time m 
of the Pacific Coast, and was associated wi } 
Mackay, Fair and Flood in the former qa 
Comstock. 


G. Norman Weaver, a well-known water-» 
civil engineer of New England, died on Oct. 4 
port, R. I., at the age of 57. Mr. Weaver » 
tary and a Director of the Newport Water-W 
its Consulting Engineer as well. He was educ: 
Rensselaer Polytechnic Institute, and for a tim: 
ployed by the U. S. Engineer Department. jp: 
Newport works, he was also engaged in the 
tion of those of other towns, including Salem 
Beverly, and Gloucester, Mass.; Hoosic Falls ap 
Falls, N. Y.; and Waukesha and Green Bay, W 
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ENGINEERING SOCIETIES. 


COMING MEETINGS. 


AMERICAN ELECTROCHEMICAL SOCIETY. 

Oct. 17-19. Annual fall meeting at New York 
Secy., Prof. J. W. Richards, Bethlehem, Pa. 

NATIONAL RAILWAY WATER SUPPLY ASSOCIATION 

Oct. 22-23. Annual meeting at Beloi . Secy., F. 

W. Hayden, Glencoe, Minn. 
ASSOCIATION, 

ct. 23-26. onvention for organization at Jamestown 

Exposition. Address Julius Bor id 

New York Clay ordollo, Kingsbridge, 
ROADMASTERS’, AND MAINTEN y S 
: SOCIATION: ANCE OF WAY As- 
ov. 11-14. Twenty-fifth annual convention at Chic 
Secy., W. E. Emery, C. & A. Ry., Kansas City, Me, 
CONGRESS. 

ov. -16. Tenth annual convention at 

Secy., J. F. Callbreath, Jr., Denver. 
AMERICAN CIVIC ASSOCIATION, 
NATIONAL MUNICIPAL LEAGUE, 

Nov. 19-21. Joint convention at Providence, R. I. Secy., 
Clinton R. Woodruff, North American Building, Phila- 
deiphia. 

SOCIETY OF NAVAL ARCHITECTS AN 

D MARINE EN 
ov. 22-23. Annual meeting at New York City. Se 
W. J. Baxter, 29 West St., New York city. 

SOCIETY FOR THE PROMOTION js 

BLUCATION. OF INDUSTRIAL 
ec. O-i. Convention at Chicago. Secy., C. R. Rich- 
ards, Columbia University, New York City. - 


City, 


PITTSBURG FOUNDRYMEN’S ASSOCIATION.—The 
annual meeting was held on the evening of Oct. 7, at 
the Hotel Henry, Pittsburg. Mr, Jas. Scott, of the Isa- 
bella furnaces of the Carnegie Steel Co., and Mr. ©. W. 
Mason, of the Midland Steel Co., spoke on ‘Uniformity 
and Modern Ideas in Making Pig Iron.’’ Officers elected 
for the ensuing year were: President, Herbert E. Field, 
Metallurgical Engineer of MacIntosh, Hemphill & Co.; 
Vice-President, Biliot A. Kebler; Secretary, F. H. Zim- 
mers, Union Foundry & Machine Co.; Treasurer, Jos. S. 
Seaman. 

AMERICAN SOCIETY OF MECHANICAL ENGI- 
NEERS.—-At the next regular monthly meeting at 29 
West 39th St., on Nov. 12 at 8.15 p .m., the principal 
address will be one by Mr. Charles R. Pratt, M. Am. 
Soc. M. E., treating of features of construction and opera- 
tion of the positively-controlled, high-speed electric trac- 
tion elevator which is described on p. 346 of Engineering 
News for Sept. 26, and which is to be installed in the 
Singer and Metropolitan Life Insurance buildings, New 
York City. Engineers and architects of New York, Chi- 
cago and Philadelphia are expected to discuss the new 
elevator. 


AMERICAN INSTITUTE OF ELECTRICAL ENGI- 
NEERS.—At the first regular meeting of this seasun, 02 
Friday, Oct. 11, Mr. Paul M. Lincoln, of the Westing- 
house Electric & Manufacturing Co., presented a paper 
on “The Grounded Neutral, With and Withou: Series 
Resistance, in High Tension Systems.” This pa; dealt 
with the advantages, disadvantages and ™ is of 


grounding the neutral point of three-phase ¢£ ating 


and transmitting systems. Mr. F. G. Clark, svperit- 
tendent of Power Stations of the Pennsylvania Tunnel 
& Terminal Railroad Co., and Mr. G. I. Rhodes, istant 
Engineer of the Interborough Rapid Transit Co. ©! New 
York, presented papers on experience and r-™''s of 
grounding the neutral point of high tension sy*' . The 
discussion was mainly on the experience wit! inded 
neutrals in some of the larger installatio: f the 
country. Part in the discussion was taken by *‘esst® 
P. Junkersfeld, Assistant Mechanical Engineer 


Edison Co.; 0. 8. Lyford, Jr., Electrical Eng'' 
inghouse, Church, Kerr & Co., and Phillip Tor cae 
Electrical Engineer, New York Edison Co. T! ghout 
the meeting the idea was shoyn that the be 
disadvantages of this practice depended larg*') 
eonditions. 
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History of the Erie Canal. 


STATE ENGINEER AND SURVEYOR (New York).—An- 
nual Report tor the Fiscal Year Ending Sept. sv, 
lyud. (Henry A. Van Alstyne, State Engineer and 
Surveyor.) In three volumes, Albany, N. Y.: Pub. 
Doc. Cloth; 5% x 9% ins. 

Main Report: Pp. 775; folding and other plates, and 
map in pocket, 

Supplement: History of the Canal System of the State 
ot New York, Together with Brief Histories of the 
Canalis of the United States and Canada. (Two vol- 
umes.) By Noble E. Whitford, Assoc. M. Am. Soc. 


Cc. E., Resident Engineer, State Engineer’s Depart- 
ment. Pp. 1,547; foiding and other pilates, and text 
figures; map and diagram in pocket. 

The routine portion of this report of the State 
Engineer of New York has been delayed too long 
to be of much importance except to the engineers 
interested in the barge canal work or to the citl- 
zens immediately concerned in public improve- 
ments. However, the supplementary two vol- 
umes by Mr. Noble E. Whitford, Assoc. M. Am. 
Soc. C. E., on the History of the Canal System 
of the State are of so unique an interest that it 
seems fitting that the attention of the profession 
should be called to their value. 

The recent journey of the President and State 
governors in semi-triumphal procession down the 
Mississippi, together with the meeting of the 
Deep Waterways Convention at Memphis and 
the presidential speeches there, have once more 
commanded the attention of the people to the pos- 
sible utility of inland water navigation. The en- 
thusiasm aroused throughout the Middle West 
by the proposed canalization of the gulf-to-lake 
Streams, in these days of networked railway sys- 
tems crossing and recrossing the country and 
penetrating to its most remote parts, calls to 
mind a similar enthusiasm of the early days of 
the nation when, under the most primitive modes 
of transportation by naturally available rivers 
or more or less impassable roads, the artificial 
water channel seemed to point the way to com- 
mercial prosperity. The petitions and demands 
for the gulf-to-lakes navigation route find their 
counterpart in the political and financial strug- 
gics of a quarter century which culminated in 
that first of our great man-made waterways, the 
Erie Canal. The digging of a 400-mile canal was 
in that day a monumental construction; the 
‘nancing of a $11,000,000 project was a matter 
for long discussion and naturally the Erie Canal 
became a national topic. The whole history of 
w York State and the early history of the 
nited States is woven into the construction of 
's canal and its numerous successors which 
“re built once the project had proved success- 

In addition to its political significance, it 
ks the beginning of engineering in the United 

‘es, for in the building of its first prism the 


real engineers in this country were devel- 
oped. 


Many studies of the history of the Erie Canal 
have been made, but they have mostly been 
from fragmentary sources and of such nature as 
would be necessary for a chapter in a general 
history and in no way complete enough to fur- 
nish a basis of knowledge of value both to the 
historian and to the engineer. The decision of 
the State Engineer’s office, then, to make a com- 
plete and thorough study of the canal systems 
of the State, while primarily intended to furnish 
information for official use, should be praised 
not only by engineers but by all interested in 
the economic and historical development of the 
country. The task set to Mr. Whitford was enor- 
mous; these canals have been a source of con- 
stant legislation since the latter part of the 18th 
century, for a large part of that time they have 
been under discussion in the public prints and 
the fair mark for voluminous pamphleteers. To 
attempt a rational abstract of this mass of ac- 
cumulated material so as to present the subject 
in a manner not purely chronological nor statisti- 
cal, but interesting as well as instructive, would 
seem to be open only to the talents of a trained 
historian. That a practicing engineer should 
have completed this work in so admirable a man- 
ner is to the credit of the profession. 

The work is in two parts, the first an historical 
account of the entire canal system of the State 
of New York from the first work done at Little 
Falls, in 17938, on what later was to become the 
Erie Canal, to the start of the $101,000,000 barge 
canal in 1905; the second is a statistical account 
of the canals, together with biographical and 
bibliographical notices. 

The historical study of the canals of New York 
is a study of the Erie Canal, for upon the suc- 
cess or failure of that the future development of 
the system depended. As Mr. Whitford points 
out, the progress of canal building in this coun- 
try is divided into three stages: (1) the canal as 
a novel and chief method of transportation; (2) 
the original canals, enlarged to meet the growing 
competition of the railways which gradually over- 
came the canals and nearly reduced them to use- 
lessness; and (3) the old canals, rebuilt and en- 
larged and placed on a modern basis so that they 
could successfully compete with the railways and 
reduce their too-powerful influence on the com- 
merce of the country. The first stage in New 
York State lasted until 1834, when the first en- 
largement of the Erie was proposed; the second 
lasted until 1884, when the new barge canal was 
first projected, and the third is now well pro- 
gressed with the construction of the barge canal. 

All through the eighteenth century the commer- 
cial interests, alive to the possibilities of the great 
fertile country in the northern part of the state, 
were studying the feasibility of connecting the 
interior lakes and rivers so as to make an easy 
transportation down the Hudson to‘the sea, and 
to this end the very meager engineering ability 
of the day was directed. The first attempt at an 
extended line was the incorporation of a State- 
aided company, in 1792, to build a canal from the 
Hudson to Lake Ontario. This company proceed- 
ed slowly on the work and in 1796 opened a 16-ton 
canal from Schenectady to Seneca Falls. Al- 
though helped again by the State with repeated 
extensions in time for the completion of the work, 
this company never finished its line, and in 1800, 
or thereabouts, the first suggestions were made 
for a canal from the Hudson River to Lake Erie. 
To whom the honor of the first suggestion is due, 
is doubtful. Many men at this time were struck 
with ‘the value of the scheme and vigorously ad- 
vocated it in press and Legislature. It was 
fought out on the floor of the federal Congress, 
but the representatives of the states not imme- 
diately affected could not be brought to see its 
value. Finally, the State of New York, failing 
to enlist the aid of even the States of the West- 
ern Reserve and of New England, passed a bill 
in 1816 which authorized the Erie Canal, to be 
built entirely by the state, the funds to be se- 
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cured principally from tolls, with an additional 
taxation on the lands contiguous to its line. 

The work was started on July 4, 1817, at Rome. 
It was completed in 1825, and on October 26 of 
that year a triumphal parade of boats was made 
carrying the waters of Lake Erie to be poured 
with appropriate pomp and ceremony into the 
Atlantic Ocean at New York City. 

The portion of Mr. Whitford’s book dealing 
with this first construction, is particularly in- 
structive as a history of early engineering in the 
United States. Although many previous canals 
had been built, they were all in charge of Eng- 
lish or other foreign engineers. In fact, there 
were no Americans who could properly be called 
engineers, much less any who presumably could 
superintend the construction of so large a work of 
an entirely pioneer nature. In spite of the fact 
that William Weston, an English engineer who 
had prepared the larger part of the surveys of 
this route, was offered the then enormous salary 
of $7,000 a year, his ill health and age prevented 
his acceptance and the superintendence of the 
work was turned over to James Geddes and Ben- 
jamin Wright, two American lawyer-surveyors, a 
curious but common combination of the time. 
Under their direction, and with the able assist- 
ance of other Americans whose names have come 
down as great engineers of their time, such men 


as Canvass White and Squire Whipple, the work - 


was carried to a successful completion by Ameri- 
can brains; the first of the large monuments to 
American engineering genius. Here also the con- 
tractor on public works, at least on a large scale, 
appears for the first time, and the naive manner 
in which the State advanced moneys to the in- 
solve:t contractor to enable him to carry on his 
work, seems strange to modern minds. In 1818, 
Canvass White made what was possibly the first 
hydraulic cement ever manufactured in this 
country. This cement, made from a rock in 
Madison county, was afterwards used extensively 
on the canal work. In view of the fight against 
disease in some of our modern canals, it is inter- 
esting to note that from the middle of July to 
October, 1819, an epidemic of fever incapacitated 
over 1,000 laborers on the marshy sections near 
Cayuga Lake. These are but a few of the details 
of that early work which should interest every 
American engineer. 

The canal rapidly proved its value. In 1834 its 
use had extended to such proportions that tolls 
were reduced and a suggestion made to the legis- 
lature that its prism be increased from its origi- 
nal 40-ft. top width and 4-ft. depth, to a 70-ft. 
width and a 7-ft. depth. This increase was soon 
started, although not completed for a number of 
years. Meanwhile the success of the Erie had 
incited both private capital and legisiative ac- 
tion to the building of further canals. This build- 
ing proceeded without regard to the availability 


of the country opened or the liability of profitable: 


investment so that, with the ever increasing com- 
petition of the railways, much money was lost 
and the value of the canals reduced. So great 
in fact was this railway competition that at one 
time a bill was introduced into the legislature 
—and favorably considered though not passed— 
turning the bed of the Erie Canal into a railway 
right-of-way. 

In about 4884 the public began to see that in 
order to curb the power of the rate-making rail- 
ways it was absolutely necessary to provide a 
suitable waterway through the State. ‘The slow- 
working legislative action with its compelling 
public opinion did not bring this about until 1905, 
although in 1895 the depth of the Erie was in- 
creased to nine ft. 

Such is a brief résumé of the history of the New 
York canal system as given in Mr. Whitford’s 
comprehensive work. In addition, he gives a full 
statistical tabulation of its financial history and 
detailed * accounts of the specific engineering 
works; biographies of all its living engineers who 
had reached the rank of assistant engineer prior 
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to 1882 and of all the important heads of works 
who have since died. There are also included three 
admirable little essays on the Abandonment of 
the Lateral Canals, the Canals as a School of 
Engineering and the Economic Influence of the 
Erie Canal. Appended to the second volume is a 
very complete bibliography of the New York 
canals and extracts from federal government re- 
ports on the various canals of the world and a 
short descriptive account of the canals of the 
United States. 

Mr. Whitford is to be congratulated on his 
work. With the accurate knowledge of the engin- 
eer and the discriminating skill of the historian 
he has presented an absorbing description of a 
great work, the story of construction under dif- 
ficulties unknown to-day, of political intrigue in- 
volving the greatest men of our young nation, in 
one case at least affecting the well-founded presi- 
dential aspirations of a governor of New York. 
It is a good book for the engineer's leisure hours. 


British Boilers. 

Reviewed by WILLIAM KENT,* M. Am, Soc. M. E. 

STEAM BOILERS AND SUPPLEMENTARY APPLI- 
4 NCES.—A Practical Treatise on Their Construction, 
Equipment and Working. By William H. Fowler, 
M. Inst. C. E., M. Inst. M. E., ete. Manchester, 
England: The Scientific Publishing Cc. Cloth; 5% x 

s% ins.; pp. 619; 572 illustrations in the text. 12s, 

6d., net; American price, $5, net. 

The author of this book states in his preface 
that there is a want of a book on boilers and 
supplementary appliances suitable to the needs 
of the steam user, the works manager, the boiler 
inspector and the attendant in charge. There 
may be such a want in England, but it is not a 
serious one in this country, for quite a number 
of books on boilers have been published here 
within the past ten years. The book does not 
differ materially from others of its class, but it 
is largely devoted to English types of boilers 
which are but little known in this country. 

The first chapter treats of materials of con- 
struction, the second of the strength of boilers; 
then follow several chapters on Lancashire and 
Cornish boilers, vertical, locomotive, externally 
fired, marine and water tube boilers. These 
chapters occupy 165 pages of the book and con- 
tain 140 illustrations. A great number of the 
bollers are of strictly English types and will have 
little interest to American readers except as curi- 
osities. The number of different ways in which 
the Englishman has learned to build a vertical 
internally-fired boiler is really remarkable. A 
description of the Vanderbilt locomotive boiler is 
given and it is said to be one that is rather ex- 
tensively adopted on American railways. This 
will be news to American locomotive engineers. 

Chapters follow on domestic hot water boilers 
and boiler appliances, such as steam valves, 
safety valves, feed, blow-out and scum valves, 
water gages, alarms, fusible plugs, steam pipe 
arrangements, steam traps, reducing valves, 
steam pumps and indicators, feed-water heaters, 
evaporators, apparatus for filtering and softening 
feed water and superheaters. This portion of the 
book occupies over 200 pages and is chiefly 
“catalog matter.” It is illustrated with 124 cuts, 
most of them reproductions of line drawings, 
which are better than the half tone cuts with 
which most of our recent American books are 
disfigured. 

A chapter of 25 pages follows on fuel and com- 
bustion, then two chapters on boiler furnaces and 
mechanical stokers. These chapters are also de- 
seriptive and well illustrated. Chimney draft is 
treated in a brief chapter which includes descrip- 
tions of Howden's and Ellis & Eaves’ systems of 
forced draft. The chapter on Use of Oil as Fuel 
in Steam Boilers contains a great number of cuts 
of oil burners and diagrams of oil furnaces. The 
tests of the U. S. Naval Liquid Fuel Board, a few 
years ago, are briefly referred to, but the results 
of these tests are not given. Non-conducting cov- 
ering for steam pipes covers 5 pages and corro- 
sion in boilers 20 pages. The chapter on corro- 
sion is well illustrated. Defects in boilers are 
treated in a brief illustrated chapter, and hy- 
draulic tests are described. The standard form 


*Dean of College of Applied Science and Professor of 
Mechanical Engineering, Syracuse University, Syra- 
cuse, N. Y. 


of reporting a boiler test proposed by the Insti- 
tution of Civil Engineers is given, which is very 
similar to the standard form of the American 
Society of Mechanical Engineers. 

In regard to starting and stopping the trials, 
three methods are given instead of the two called 
Standard and Alternate in the American code. 
The first of the British methods is the one com- 
monly called “the flying start and stop” in Amer- 
ica, which is no generally approved. The second 
method is somewhat novel and briefly stated is as 
follows: the boiler being in good order and regu- 
lar operation, firing of the boiler is stopped about 
a quarter of an hour before the time fixed for the 
start. The fire is examined carefully from time 
to time and raked off to close in holes. Thé 
pressure gage is watched until at a fairly dis- 
tinct moment pressure begins to drop rapidly. 
This instant is noted at the beginning of the trial. 
The feed pumps are then stopped and the height 
of the water in the gage glass noted and the 
ashes are cleaned out. Stoking is recommenced 
and the feed pumps are again started. Near the 
end of the trial, after the last firing of coal, the 
steam gage is again carefully watched and the 
instant at which it begins to show a notable fall 
is taken as the time of the finish of the trial. 
The method thus described may be a good one 
whére there is only one boiler in use, but where 
a boiler is connected to a steam engine, the press- 
ure in which is kept up by other boilers, it 
would appear not to be applicable. The third 
method is similar to the American alternate 
method, except that the beginning of the trial is 
after the “fires are made up and burnt through,” 
instead of the instant of firing the first coal as 
in America. In the writer’s opinion this is not 
as good a plan as the American alternate method. 

The final chapter of the book is on boiler in- 
spections and boiler inspecting and consists 
chiefly of directions to boiler inspectors. 

On the whole, the book may be considered a 
useful work of reference for those interested in 
the subject, but it will not take the place of any 
of the standard American works. 
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ON THE ART OF CUTTING METALS.—By F. W. 
Taylor. An Address Made at_ the Opening of the 
Annual Meeting in New York, December, 1906. New 
York: The American Society of Mechanical Engi- 
neers. Cloth; 6 x 9% ins.; pp. 248; 24 folding 
plates. 


The epoch-making work of Mr. F. W. Taylor, 
“The Art of Cutting Metals,” which formed his 
Presidential Address to the American Society of 
Mechanical Engineers last December, has now 
been published in the form of a separate book 
by that Society. There is a distinct propriety in 
this form of publication: The masterly monograph 
is in no sense a mere paper or address, but a 
treatise, a voluminous and thorough record of a 
pioneer research in a difficult field, and to leave 
such a work buried in the Transactions of a so- 
ciety seems quite inappropriate to its importance. 
The separate publication is more fitting. More- 
over, the work is undoubtedly made accessible to 
wider circles of readers and users, in this form. 
The make-up of the book is creditable; typo- 
graphy and illustrations are clear and pleasing, 
and the binding is substantial. Less pleasing is 
the survival of a number of typographical errors, 
particularly in the references to the many fold- 
ing plates. More thorough work in editing the 
text, before the issue of this separate volume, 
would have been distinctly advantageous. 


STEREOTOMY.-—By Arthur Willard French, M. Am. 
Soc. C. E., Professor of Civil Engiueering, Worcester 
Polytechnic Institute, and Howard Chapin Ives, 
Assistant Professor of Civil Engineering, University 
ef Pennsylvania. Second Edition. New York: John 
Wiley & Sons. London, England: Chapman & Hall, 
Ltd. Cloth; 5% x 9% ins.; pp. 119; 47 illustrations, 
mostly in the text, and 22 folding plates. $2.50. 

The review of the first edition of this work, 
printed in our issue of Jan. 15, 1903, will, serve 
without change for the present or second edition. 
The book remains a well-written compilation of 
method and example in stone-cutting, and is ser- 
viceable alike for self-study and for use in the 
class-room. While no great variety of the more 
intricate problems is presented, yet the applicable 
methods are sufficiently illustrated that the stu- 
dent should be able to extend them to any more 
elaborate problem. The work of revision in pre- 


Sevcnth Thousand Now k dy 


Taylor and Thompson’: 
Treatise on Concr: ‘e 


Plain and Reinforced 
8vo, Cloth, $5.00 


JOHN WILEY & 


43 and 45 East 19th St., New Yor). 1) 


paring this edition has not been very . 
Some minor lapses were overlooked, and 
“oscillatory” circle for “‘osculatory” on ; 
pears to be a new addition. The autho; 
be commended for championing the ter: hit 
in place of “intrados,” meaning the co; 
face of the arch-barrel. Instead of dro; 
term “intrados,” they define it as th: 
intersection between soffit and face. ‘Th 
tion later leads to trouble, as on p. 81 + 
that in one form of skew arch the int , 
line) is a warped surface, a definition whi not 
cleared up by reference to the subsequent | 
description of the arch in question. 


DETAILS OF MILL CONSTRUCTION.—By 1) 
chester Morton, Architect. Boston, Mas 
Guild Co. Cloth; 9% x 12% ins.; 25 plat 


In a series of 25 plates, the author 
with only partial success, to present a « 
set of structural details of ‘‘mi!l const 
factories. The large scale of the draw 
lettering, necessitated by their “archi 
execution, makes the amount of matter « 
on these 25 plates far less than the sa 
could readily accommodate with an ex 
better suited for printed reproduction. 
in consequence practically no variety o! 
the several details. In most of the detai 
however, it would have been of far grent valu 
if several different types had been shown <ide by 
side. This applies to the framing de! 
as much as to the door, window and cast 
tails. However, the collection has value i 
in a suggestive way; and if the user of the album 
considers this or that detail inferior, awk 1, or 
incomplete, he will at least have befor: 
picture of what type of detail to avoid. 


HENDRICKS’ COMMERCIAL REGISTER © THE 
UNITED STATES.—16th Annual Edition. \ Yor 


Samuel E. Hendricks Co. Cloth; 7% x 1)'. 
Ixxvi. + 1224. $10. 


This may perhaps be truly described as a 
monumental work, although monuments in gen 
eral are not renewed yearly and are not «ontinu- 
ally increasing in size. The present volume con- 
tains some 350,000 names and addresses, classi- 
fied under about 31,000 trade headings. The 
first edition, published some 15 years ago, dealt 
with the building industries only, but the pres- 
ent one covers engineering, mechanical, »\ilroad, 
electrical and mining, iron, steel, export, »<ricul- 
ture, and a variety of other interests. \ com 


tent index of 76 pages makes it easy [) locate 
almost any article desired, whether 
scales, oscillographs, ox shoes, Rosen/ile 
ments, wrenches or zinc wire. Many i: ortant 
subjects, having numerous references, 2: classi 


fied by States. 


STOP FIGHTING FIGURES 
BY MENTAL GYMNASTICS 


Learn Rapid Calcula‘ion 


BY PRODUCTS OR DIVIDE 


As a mastery over multiplication and divisi:' 
any means or machine. Exceedingly simp! 
tical. For business and science it ficures 
EXACT and equally well from taxes to 
Examples: 46,656 89=4,152,384, and | 
15,432 =9,700, Instantly, without previo" 
remaining doubt. Instructor 10c. (It's wor 
don’t fear.) Calculator $5. 


G. A. CHRISTENSEN, Civil Er «ineer 
72 San Pablo Avenue, Oakland, Calif: * 
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the Parsons Marine Steam Turbine. 
Reviewed by D. W. TAYLOR.* 


MARINE STEAM TURBINE.—A De- 
= of the Parsons Marine Turbine. By J. W. 
Member Institute of Engineers and Ship- 

in Scotiand, Principal Sotnern’s Marine En- 
‘ng College, Glasgow. Second Edition. New 
v. Van Nostrand Co. London, England: 

ker & Co. Cloth; 5% x 8% ins.; pp. 163; fold- 
cod other plates, and text illustrations, "$2.50, 


hook is devoted entirely to the Parsons 
steam turbine, the application of other 

of turbine to marine work being ignored. 
tains 163 pages in all, of which 3l-pages.are 
ed to elementary thermodynamics and the- 
of turbine action, 67 pages to description of 
Parsons turbine, methods of installation, and 
rth, 60 pages to results obtained in service 

| discussion of the same, 9 pages to element- 


y problems in turbine design and their an-_ 


ers, and 5 pages to an index. 

The theoretical portion is rather inadequate. 

1e portion descriptive of the Parsons turbine 

ves an excellent general idea of its construction 
nd installation for marine use, and is generally 

‘ite complete, although, the fact that the figures 

nd diagrams are not numbered is a drawback. 

Although devoting a good deal of space to the 
ouestion of blade tip clearance, the author has 
vnitted reference to the device of thinning the 
blade tips for a short distance, so that in case of 

ontaet wtih the surrounding casing they will 
year down and not strip. This device has been 
ised on a number of Parsons turbine installa- 
tions for marine purposes. 

The portion of the book dealing with results 
brings together much information upon various 
installations, most of which has been previously 
published. While, as to be expected, the author 
favors turbines, he frankly states that up to the 
present time deep-sea turbine steamers have not 
been able to compare very favorably with the 
ordinary engine in the matter of coal consumption, 
although he claims superior economy for river 
or channel service and certain men-of-war. The 
author points out the fact that the difficulty of 
obtaining propellers which will give high effi- 
ciency for high revolutions and thrust per square 
inch of projected area is the great obstacle in 
the way of the successful application of the tur- 
bine to marine work; but he does not indicate 
any solution of the difficulty. In this connection, 
it may be noted that twice the statement is made 
that the efficiency of a screw is equal to 1—the 
slip. Were this the case the problem of the pro- 
peller for turbines would be readily solved. 

Liberal extracts from a paper on turbine con- 
struction by Mr. E. M. Speakman constitute by 
no means the least valuable portion of the book, 


*Naval Constructor, U. S. N., U. 8. Navy Yard, Wash- 
ington, D. C. 


Railroad Location Surveys 
and Estimates 


By F. LAVIS, M. Am. Soc. C. E. 


Resident Engineer Pennsylvania Tunnels under 
Hudson River. 


Cloth,6x Sins. 270 pages, 73 Illustrations. 
Price $3.00 net postpaid. 


Tables of 5 Place Logarithms 
and § Place Squares 


Of Feet, Inches and 32ds of Inches from 
0 to 100 Feet. 


Also Tables of Logarithmic Secants, Natural 
and Logarithmie Functions, ete. 


The only book on the subject giving these values 
to 100 feet. 


By GEO. D. INSKIP 


Moroceo,6x7% ins. 278 pages. Price $3.00 net 
postpaid. 


The Myron C. Clark Publishing Co. 
357 Dearborn Street, Chicago, lil. 


and arrangement of the text, seem to be such as 


by the author’s original matter in a somewhat 
different manner. 


The press work is excellent, and very few typo- 
graphical errors appear. On page 25 “Entrophy” 
evidently means “Entropy,” and in the diagram 
facing page 72 the reverse turbine is designated 
“reserve” turbine. 

The book is principally of value for the ade- 
quate idea it conveys of the details of construc- 


tion and installation of the Parsons marine tur- 
bine in 1906. 
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DAS MATERIAL UND DIE STATISCHE BERECH- 
NUNG DER EISENBETONBAUTEN.—With Special 
Reference to Building Construction. By Max 
Foerster, Professor of Structural Engineering at the 
Dresden Technical College. [Fortschritte der In- 
genieurwissenschaften, Second Series, Part 13.] 
Leipzig, Germany: Wilhelm Engelmann. Paper; 7% 
x 11 ins.; pp. 248; 93 illustrations in the text. 6 
marks; American price, $2.40. 


This addition to the rapidly growing number of 
zerman text-books, treatises and handbooks of 
reinforced concrete deals only with the material, 
its strength and its calculation, leaving out from 
consideration the field of actual application. The 
subject of strength is handled by reviewing the 
German and French reports of tests and experi- 
mental researches. The theoretical work from 
which the formulas for calculation are developed 
seems conservative rather than marked by spe- 
cific novelty or by distinct individuality. The 
nature of the contenis of the book, and the style 
and arrangement of the text, seem to be such as 
to make more appeal to the foreign than the 
American reader. 


> 


WATERPROOFING.—A Monthly Journal of Progress in 
Waterproofing Engineering. Myron H. Lewis, C. E., 
Editor and Publisher (8-10 Burling Stip, New York). 
Vol. I., Nos. 1 and 2, July and August, 1907. Paper; 
7 x 10% ins.; pp. 1 to 16 and 17 to 3z, respectively. 
$1 per year; 10 cts. per copy. 

The editor of this new journal says: 


We shall devote the columns of this journal to an 
intimate study of the injurious action of water; to the 
advancement of sanitary, economical and durable con- 
struction; to the discussion of the causes that lead to 
decay, corrosion, disintegration, and disfigurement of 
materials and structures; to the methods of prevention 
to be adopted against these ravages, and to all other 
matters included in the broad term of ‘‘waterproofing.’’ 


This is indeed a very worthy field for discus- 
sion and providing that the information to be 
exploited does not become exhausted or the space 
wasted in vain repetition—the two dangers of so 
limited a topic—the paper should become: very 
useful. The dangerous effects of unrestrained 
water needs no exposition; it is the bugbear of 
most engineering work. That such evil effects 
have been but ineffectually combated is equally 
as well known, and any regular record of the 
progress of such work as is being done will help 
the perfecting of the art. The articles presented 
in the two numbers of the journal which have 
been issued have admirably followed the inten- 
tions noted in its introduction; the only criticism 
to be made is that they claim, as a rule, a too 
universal application of the various commercial 
processes now on the market, an unpleasant re- 
semblance to the sovereign cure-all virtues of cer- 
tain patent medicines. The vigor of the editorial 
attack on a statement of the Waterproofing Com- 
mittee of the American Society for Testing Ma- 
terials to the effect that concrete, not treated 
with some external wash or internal mixture, may 
be watertight if properly made, has the sound of 
too much protesting, though it may only be a 
defense of the journal’s reason for being. How- 
ever, it is well for a newcomer in the journalistic 
field to remember that an impartial attitude is 
the only safeguard of the technical press. 


DIE HERSTELLUNG DER DAMPFKESSEL.—By M. 
Gerbel. Berlin, Germany: Julius Springer. Paper; 
5% x 8% ins.; pp. 82; 60 illustrations in the text. 
2 marks; American price, 80 cts. 


The author describes the successive stages in 
the manufacture of a steam-boiler very suc- 
cinctly. His aim, it would seem, is to teach the 
prospective purchaser or user, or the general 
reader. To this end he describes the mechanical 
processes, their principle causes of variation or 
difficulty, and their effects on the quality of ma- 
terial or usefulness. In the small compass of 82 
pp. he has brought together a large amount of 
excellent, well written information. 


D. Van Nostrand Co.’s 
New Publications 


First English Edition Now Ready 
2 Vols., 8vo, Cloth, Vol. 1, 453 pp. Vol. II 
$8.00 NET. 


Technical 
Thermodynamics 


By Dr. GUSTAV ZEUNER 
Translated from the Fifth completely revised German 
Edition of Dr. Zeuner’s original treatise on 
Thermodynamics. 

By PROF. J. F. KLEIN 
Professor of Mechanical Engineering, Lehigh 
University. 

CONTENTS OF VOL. I.: Fundamental Equations 
of Thermodynamics Theory of Gases. Physical 
Applications. Technical Applications, 

CONTENTS OF VOL II.: Theory of Vapors. 
Technical Applications. Theory of the Vapor En- 


pp. 


gine. 

APPENDIX: Extensive Steam Tables for Water, 
Ether, Alcohol, Acetone, Chloroform, Chloride of 
Carbon, Bisulphide of Carbon, Ammonia, Sulphuric 
Acid and Carbonic Acid. 


Svo, Cloth, 301 pp. Illustrated. Price, $5.00, net. 


IRRIGATION 


Its Principles and Practice as a 
Branch of Engineering 


By SIR HANBURY BROWN 
K. M. 


Member of the Institution of Civil Engineers. (Late 
Royal Engineers.) 


CONTENTS: Irrigation and Its Effects. Basin 
Irrigation. Perennial Irrigation and Water ‘‘Duty."’ 
Sources of Supply. Dams and Reservoirs. Means of 
Drawing on the Supply. Methods of Construction. 
Means of Distribution. Masonry Works on Irriga- 
tion Canals. Methods of Distribution of Water. 
Assessment of Rates, and Administration. Flood 
Banks and River Training. Agricultural Operations 
and Reclamation Works. Navigation. Weights and 
Measures. Formulas and Discharge Measurements. 
Books of Reference. 

List of Photographic Illustrations: Assuan Dam. 
Water-lifting Wheel, Egypt. Water-lifting Wheel, 
Spain. Dam on the River Genil, Spain. River Spur, 
Spain. The Delta Barrage, Egypt. Delta Barrage, 
West Weir Under Construction. Kosheshah Escape. 
Mex Pumps Under Erection. With sixty-eight dia- 
grams and figures of Basins, River Bottoms, Dams, 
Canals, Sluices, Siphons and Locks, 


IN PRESS 


8yo, Cloth. 425 pages. Illustrated. 


Steam Electric 
Power Plants 


The Practical Problems Involved in the Design of 
Central Light and Power Stations Tending 
Towards Economy in Construction and Operation. 


By FRANK KOESTER, 
Consulting and Designing Engineer. Member Verein 
deutcher Ingenieure, Associate Member Ameri- 
can Institute Electrical Engineers. 


With Many Special Engravings and Half-Tones. 


CONTENTS: Problems, Efficiency and Cost of 
Plants. Location. General Layout. Coal Storage. 
Condenser Water Supply. Excavation and Founda- 
tions. Steel Work. Architectural Features. Boilers. 
Mechanical Stokers and Grates. Coal. Combustion. 
Draught. Smoke Flues. Chimneys. Boiler Feed- 
Water. Feed-Water Heater. Superheaters. Su- 
perheated Steam. High Pressure Piping Low 
Pressure Piping. Prime Movers. Reciprocating En- 
gines. Turbines. Condensers. Pumping Machinery. 
Oiling System. Electrical Equipment. The Design 
of 1,500 to 3,000 KW. Light and Power Plants. 
Testing Power Plants. Descriptive -Discussion of 
Five Typical American and European Light and 
Power Plants. Principal Dimensions and Data of 
Recently Constructed Light and Power Plants. 
Tables per KW. Capacity. Series of Tables. 
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ENGINEERING LITERATURE. 


October 17, 


Four British Electrical Books. 
Reviewed by HENRY H. NORRIS.* 


ELEMENTS OF ELECTRIC TRACTION FOR MOTOR- 
MEN AND OTHERS.—By L. W. Gant, Lecturer in 
the Electrical Engineering Department of the Leeds 
Institute Technical School. New York: D. Van 
Nostrand Co. Cloth; 5% x 8% ins.; pp. 217; 38 
illustrations in the text. $2.50, net. 

ELECTRICITY IN MINING.—By Sydney F. Walker, M. 
Inst, E. E., M. Inst. Min. E., Assoc. M. Inst. C. E., 
etc. New York: D. Van Nostrand Co. Cloth; 5% x 
8% Ins.; pp. 385; 31 plates and 163 text illustrations. 
$3.50, net. 

LABORATORY WORK IN ELECTRICAL ENGINEER- 
ING.—(Preliminary Grade.) A Series of Laboratory 
Experiments for First and Second Year Students of 
Electrical Engineering. By John Roberts, Jr., Diplo- 
mate in Electrical Engineering, School of Technology, 
Manchester; Lecturer in Engineering, Municipal 
Technica] School, Blackburn. New York: D. Van 
Nostrand Co. -Cloth; 5% x 8% ins.; pp. 218; 108 
illustrations in the text and 14 tables. 2, net. 

THE CONSTRUCTION OF DYNAMOS.—(Alternating 
and Direct-Current.) A Text-Book for Students, En- 
gineer-Constructors, and Electricians-in-Charge. By 
Tyson Sewell, Assoc. M. Inst. E. E., Lecturer and 
Demonstrator in Blectrical Engineering at the Poly- 
technic, Regent St., London; Author of ‘Elements 
of Electrical Engineering.”’ New York: D. Van 
Nostrand Co. London, England: Crosby Lockwood 
& Son. Cloth; 5% x 8% ins.; pp. 316; 233 illustra- 
tions in the text. $3, net. 


Technical writers in Great Britain have been for 
the past few years producing excellent books, 
“particularly in the line of Electrical Engineering. 


Among those recently reviewed in these columns 
are Parshall & Hobart’s Electric Railway En- 
gineering, Lamb’s Alternating Currents, Hay’s 
Alternating Currents, and Hobart’s Dynamo 


Design. These books all show that the writers 
appreciate the needs of the technical reading pub- 
lic, and that they are catering successfully to 
this need. 

Mr. Gant’s book is addressed particularly to 
motormen, and had its origin in a series of lec- 
tures recently delivered to a class of practical 
men. His book is not a handbook, such as have 
been prepared by several writers, largely to en- 
able motormen to perform their duties satisfac- 
torily. As the name indicates, the book is intend- 
ed as an introduction to the more advanced works 
on the same subject. A large part is occupied 
with a treatment of the underlying principles of 
electricity and magnetism, of the continuous-cur- 
rent generator and motor and of the mechanics of 
car operation. Passing over the material dealing 
with the elementary principles, which differs from 
that usually found in elementary books only in 
that it is very much condensed and that it is 
elaborately illustrated with numerical examples, 
attention may be directed to the sections devoted 
to traction. A chapter is devoted to the appli- 
cation of motors to traction purposes. The char- 
acteristics of the motors as applied to car driving 
are clearly described. Unusual space is given to 
special systems, particularly those designed to 
return power to the line on down grades. These 
regenerative systems are not in high favor in 
this country, but, from the proportion of space 
given by the author to them, they are apparently 
attracting attention in England. 

A long chapter is devoted to braking, and here 
again the less usual forms of brake are elab- 
orately described. The mechanics of braking, 
as well as of acceleration, are given proper atten- 
tion, and are illustrated by numerous simple and 
practically numerically solved problems, 

The treatment throughout the book is non- 
mathematical, elementary arithmetic being the 
only branch of mathematics necessary in follow- 
ing it. The style is readable and as clear as could 
be expected in view of the limited space, the 
large range of topics, and the presumably mea- 
ger preparation of the readers. To an observant 
motorman the book would be probably very inter- 
esting, and it should also be helpful to others who 
have not had the advantage of studying mechan- 
ics and elementary electrical engineering. The 
book lacks attractive illustrations. While there 
are a number of diagrams, there are no pictures 
such as are usually found in a book of this 
character. In this respect it differs radically 
from Ashe & Keiley’s Electric Railways, which 
is somewhat similar in purpose, although not de- 
signed particularly for motormen. It might serve 
as a preparation for reading such books as Her- 
rick & Boynton’s American Electric Railway 
Practice, the Electric Railway papers presented 


~eprofessor of Electrical Engineering, Cornell University, 
Ithaca, N. 


at the International Electrical Congress of 1904 
and such works. 


The application of electricity to mining has 
been treated exhaustively by Mr. S. F. Walker. 
He has been engaged for 30 years in practically 
adapting electricity to mining work. In the 
preface he states that for a time he met with 
great opposition, but he realized that in the end 
practical mine engineers and managers would ap- 
preciate the possibilities of electric drives for va- 
rious purposes. This has now come about, and 
electricity is applied almost as largely in mining 
as in other branches of practical engineering. 

Mr. Walker’s book has been addressed directly 
to practical mine operators and engineers, and 
he has endeavored to present in a reasonable com- 
pass the necessary theory and the manner in 
which it is applied. He has included as much 
electrical and mechanical engineering as he con- 
siders necessary for the mining engineer. This 
material has been given in a practically non- 
mathematical manner. The electrical engineer 
reading this book will be interested to note that 
practically every line of electrical engineering de 
velopment has been incorporated into mine work. 
These include lighting, signals and telephones, 
and various motor applications, with the necessary 
power plants for producing the current. The book 
impresses any one with its practical viewpoint. 
The author evidently knows what is needed in 
mines as well as what has been found of practi- 
cal utility. 

The short introductory chapter contains mod- 
ern views of electricity, and a simple explanation 
of the quantities which are in every-day use. 
This is followed by a discussion of electric min- 
ing signals, and the best methods of installing 
such systems. The relation of the apparatus to 
the dangerous location in which it is to be operat- 
ed is kept constantly before the reader. The 
chapter on electric lighting is very complete, and 
covers practically all forms of electric lamp in 
use at the present time. Nearly one-third of the 
entire book is devoted to the generation of electri- 
city, and in this all kinds of boilers, engines, and 
generators are described. The author has a good 
perspective of this subject, evidently based on 
long experience, and the many topics are treated 
in an interesting and helpful way. There is nat- 
urally very little reference to mining in this part. 
A great deal of space is also given to the distrfbu- 
tion of electric current, particularly in connec- 
tion with mines, and many successful types of in- 
sulators, switches and other details are given. 

One of the most interesting parts of the entire 
work deals with the driving of machines by elec- 
tricity. In mine work the electric motor is used 
for pumping, haulage, winding, coal cutting and 
head drilling, ventilating, air compressing, and 
miscellaneous uses. Each of these is given appro- 
priate space, and the descriptions are well illus- 
trated by clear diagrams and pictures. The book 
closes with a short chapter on faults in elec- 
tric apparatus, intended to enable the practical 
engineer to detect and repair simple failures, and 
to realize the extent of more serious damage. As 
a whole, the book impresses one as a well bal- 
anced, well written, and comprehensive summary 
of the subject. For those who desire to go far- 
ther in the detail of any section it will serve as an 
excellent introduction. For the operator in dailv 
contact with the apparatus described it will be 
stimulating and suggestive. It has a good index, 
and the illustrations are well above the average, 
especially the half-tones on coated paper. 


The Laboratory Manual, by Mr. Roberts, is in- 
tended to fill a need not usually met by such 
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ments of resistance, electromotive force, 

quantity and energy. The preliminary work 
up naturally to the calibration of instru 
The second part treats of measurements of 
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in electrical machinery, of electric lamps, 

small electrical machines. 
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t is briefly and systematically arranged 
ink Yorms for tabulating results, and in a 
« with actual experimentally obtained 
rhe plan of arrangement of the material 
h experiment is: (1) Introduction; (2) 
¢ connections; (3) list of apparatus re- 
(4) method of performing the experiment; 
of results. 
ily criticism of this arrangement is that 
ijent is not directly stimulated to draw de- 
»« from his experiments. This lack can 
iy supplied by the personal instruction of 
icher. 
ittle manual is well printed and bound. It 
ins in the appendix some useful information 
» manufacture of standard cells, and a num- 
¢ physical and mathematical tables are also 
.ded. It has no index, but to partly make up 
lack there is a full list of the experiments 
nged in the form of a table of contents. 


I 


nder the title “Construction of Dynamos” Mr. 
vell has given the standard material on the 
eral underlying physical theory of the sub- 
and its application, in an unconventional 
-le of composition. It is difficult to determine 
e reason for publishing again what already ap- 
pears in so many books and in such satisfactory 
form. The title is misleading, as but a few chap- 
ters are devoted to construction, the remainder 
being on theory and operation. For example, 
there is a chapter on the capacity of the circuit, 
although what this has to do with generator con- 
struction is difficult to determine. The continued 
use of the meaningless term ‘‘dynamo” is to be 
deplored, but fortunately it has largely gone out 
of use in this country. It is an abbreviation for 
the clumsy expression, “dynamo-electric ma- 
chine,’ which has been superceded by ‘“alter- 
nator,” “a. c. generator,” “d. c. generator,” “mo- 
tor-generator” set, etc. The author makes a 
curious division between bi-polar and multi-polar 
machines. Bi-polar “dynamo” construction is 
treated at length and is followed by a chapter on 
the theory and by another on the design of bi- 
polar machines. This might lead the inexperi- 
enced reader to suppose that there is an essen- 
tial difference between these and multi-polar gen- 
erators. The fact is that the two differ in few 
particulars and if the multi-polar type is properly 
understood the other will present no difficulties. 
The book opens with a short discussion of the 
principles of direct currents, particularly the re- 
lation of current, electromotive force and _ re- 
sistance. Next are the magnetic field and its 
properties, the production of electromotive force 
by cutting the field with a conductor, the princi- 
ples of alternating current’, and similar topics, 
each with a chapter to itself. Then follow illus- 
trated descriptions of several peculiar-looking bi- 
polar types. A great deal of good information 
is given, but there is a lack of perspective, the 
reader being left in doubt as to what is the stand- 
ard practice. Most of the information given un- 
der “bi-polar dynamo construction” applies 
equally well to other direct-current generators and 
a great deal of it also to alternators. The best 
part of the book is that dealing with the con- 
struction and design of multi-polar “dynamos,” 
both direct-current machines and alternators. 
The half-tones and diagrams are well selected and 
show modern machines. Numerical examples of 
design calculations are worked out in detail to 
i‘lustrate and emphasize the statements made. 


> 


‘iE CANAL RECORD.—Published Weekly under the 
Authority and Supervision of the Isthmian Canal 
Commission. Vol. I., No. 1, Sept. 4, 1907. Ancon, 
Canal Zone, Isthmus of Panama: The Canal Record. 
Paper; 9% x 11% ins.; pp. 8. 


The editor states that: 


rhe primary purpose of ‘“‘The Canal Record’ is the 
ication of accurate information, based upon offi- 
ire cords, concerning all branches of the work of 

‘ construction. So far as practicable, the progress 
le week by week, month by month, and year by year 
ll be shown in comparative tables of statistics. In 
. on there will be published such information in re- 
gard to the social life of the Zone, its amusements, 
's, and other activities, as is thought to be of gen- 
_interest. Space will also be given to letters from 
oyees relating to any topic’ upon which they may 
ose to write, subject only to the restrictions that 


* communications must be couched in respectful 
suage and must be signed in each instance with the 


New Engineering Books 


All Published since February |, 1907 


Electric Transmission of Power 


By Louis Bell, Ph.D. 
Fifth Edition, Revised and Enlarged; 
732 pages, 341 illustrations, 25 plates. $4.00 net 


Hydroelectric Plants 
By R. C. Beardsley 


520 pages, 471 illustrations. $5.00 net 


Cement and Concrete 


Second edition. By Louis Carlton Sabin. 
583 pages, illustrated. $5.00 net 


Electric Railways 


Papers presented at the International 
Electrical Congress, St. Louis, 1904 
453 pages, illustrated. $3.00 net 


American Electric Railway 


Practice 


By A. B. Herrick and E. C. Boynton 
403 pages, 223 illustrations. $3.00 net 


The Prevention of Accidents 


By F. W. Johnson 


87 pages, paper. 25 cents net 


Telephone Troubles and How to 


Prevent Them 
50 pages. 50 cents net 


Practical Ilumination 
By J. R. Cravath and V. R. Lansingh 
370 pages, 400 illustrations. $3.00 net 


Pumping Engines for Water Works 
By Charles Arthur Hague 


About 350 pages. Illustrated 


The Screw Cutting Lathe 


By James F. Hobart 
162 pages, 90 illustrations. $2.00 net 


Mathematical Handbook 


By Edwin P. Seaver, A. M., LL. B. 
289 pages. 18 tables 


Types and Details of Bridge 
Construction 
Vol. III. Specifications and Standards 


By Frank W. Skinner, C. E. 


Direct and Alternating Current 
Machine Design 


By Francis B. Crocker and Theodore Torda 
430 pages, illustrated. $5.00 net 


Electric Light Wiring 


By C. E. Knox 


219 pages, 119 illustrations. $2.00 net 


How to Check Electricity Bills 


By S. W. Borden 


55 pages, 41 illustrations. 50 cents net 


Electric and Magnetic 
Measurements and Measuring 
Instruments 
By Frank W. Roller 
403 pages, 312 illustrations. $3.50 net 


Diagrams of Electrical Connections 


By Cecil P. Poole 
113 pages, 130 diagrams. $2.00 net 


Electricity in Health and Disease 
By Dr. S. H. Monell 
335 pages, illustrated. $3.00 net 


Metallurgical Calculations 
Part Il. Iron and Steel 
By Joseph W. Richards 
250 pages. $2.00 net 
ie. Installations in Buildings : 
anitary, Hydraulic and Gas 


5 By William P. Gerhard, C. E. 
85 pages. $1.00 net 


Generation, Transmission and 
Utilization of Electric Energy 
By Ernst J. Berg 


Practical Irrigation 
By August J. Bowie 


Electrothermal and Electrolytic 
Industries 


Part I. General Principles 
By Edgar A. Ashcroft 
Automatic Block Signals and 


Signal Circuits 
By Ralph Scott 


Circular describing any of these on request 


We Can Supply Any Engineering Book Published 


McGraw Publishing Company 


PUBLISHERS, IMPORTERS and BOOKSELLERS 


114 Liberty Street 


NEW YORK 
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Industrial Alcohol.—Chemical Reagents. 
Reviewed by LEONARD P,. KINNICUTT.* 
INDUSTRIAL ALCOHOL.—The Production and Use of 

Alcohol for Industrial Purposes and for Use as an 
liluminant and as a Source of Motive Power. By 
John Geddes M'Intosh, Author of “The Technology 
of Sugar,’’ ete., Lecturer on Manufacture and Appli- 
cations of Industria! Alcohol at the Polytechnic, 
Regent St., London. London, England: Scott, Green- 
wood & Son. New York: D. Van Nostrand Co. Cloth; 
5i4 x 8% ins.; pp. 252; 78 illustrations in the text and 

2% tables. $3. pet. 

CHEMICAL REAGENTS.—Their Purity and Tests. A 
New and Improved Text Based on and Replacing the 
Latest Edition of Krauch's “‘Die Priifung der Chem- 
ischen Reagentien auf Reinheit..". By E. Merck. 
Authorized Translation by Henry Schenck, A. B. 
(Harvard). New York: D. Van Nostrand Co. Cloth; 
6 x 9% ins.; pp. 250. $1.50, net. 

The first of these books, after describing the 
properties of grain, or ethyl, alcohol, and the gen- 
eral principles of fermentation, takes up the 
manufacture of alcohol from beets, from grain, 
from potatoes, from spoiled wine, and fruit in 
general, and from sugar cane and sugar cane 
molasses, devoting a chapter to each process. A 
long chapter is given to the description of the 
various methods of distillation and rectification 
of the alcohol obtained from the above sources. 
The concluding chapter gives in more or less de- 
tail the uses of grain alcohol in the arts, the 
principal part being devoted to its action as a 
solvent. This undoubtedly has been the chief 
use of alcoho!, but it seems to the reviewer that 
as one of the most interesting questions of the 
present time is to what extent alcohol can be 
substituted for petroleum as a fuel, that this 
topic should have received greater attention and 
study than is the case. Another criticism that 
ean well be made is that a book on grain alco- 
hol, published in 1907, shou'd have contained a 
chapter on denatured alcohol. 

The book, on the whole, is well written and is 
carefully indexed. The diagrams are numerous 
and well chosen. The book serves a useful pur- 
pose in bringing together under one head much 
interesting and valuable information. 

“Chemical Reagents” is a translation of the 
fourth edition of Krauch “Die Priifung der 
Chemischen Reagentien auf Reinheit,” published 
in 1005, although the fourth edition of this book 
was not revised by Krauch himself, but by Dr. 
Merck. 

Krauch’s book has always been considered as 
a most useful book in the chemical laboratory and 
has undoubtedly done much in causing the manu- 
facturers of chemical reagents to be more care- 
ful regarding the purity of their products. Thfs 
last edition has been carefully revised and is 
well translated, and has numerous footnotes re- 
ferring to original articles relating to analytical 
methods used in the determination of the purity 
of various reagents. 

It is a book that is valuable not only to all who 
are purchasers of chemical laboratory supplies, 
but also to the student in chemistry who often 
regards the letters “C. P.” as a sufficient guaran- 
tee that the substance after which these letters 
are placed is beyond suspicion. 

*Director Department of Chemistry, Worcester Poly- 
technic Institute, Worcester, Mass. 


THE BUILDING MECHANIC’S READY REFERENCE.— 
Stone and Brick Masons’ Edition. By H. G. Richey, 
Superintendent of Construction U. 8. Public Buildings. 
New York: John Wiley & Sons. London, England: 
Chapman & Hall, Ltd. Leather; 4 x 7 ins.; pp. 255; 
232 illustrations in the text. $1.50. 


The above-noted volume is the third of a series 
of handbooks that the author has published on 
the various building trades, the other two being 
a general reference book for architects and 
building inspectors and a carpenters’ and wood- 
workers’ edition of the building mechanics’ hand- 
book. Like the other two, the present book is a 
very complete and handy compendium of the va- 
rious details of construction which are parts of 
the practical knowledge of the trade. There is 
no attempt at involved mathematical discussion. 
It consists principally of descriptions of the va- 
rious materials, methods of laying out work, 
standard rules in brick, stone and concrete con- 
struction, and tables of weights and measures; in 
short, the information which an _ experienced 
builder learns after many years of work, or at 
least what he learns to need, for his memory 
may not serve him so well as a well indexed 
handbook. 


a 


GUIDE TO SOME OF THE PUBLIC WORKS OF 
FRANKFORT-ON-THE-MAIN.—Published by the City 
Engineer's Department, Frankfort-on-the-Main, Ger- 
many. Stiff paper; 7% x 11 ins.; pp. 79; illustrated. 

After a brief historical account of this old and 
interesting city, the earliest authentic mention 

of which is in 794, there are described and il- 

lustrated in considerable detail the streets and 

roads, cleansing and sewerage, sewage disposal 
works, the water supply and harbor works of 
the city. Finally there is outlined the method 
followed in laying out new parts of the city. 

In his preface City Engineer Koelle states that 

the “Guide” has been prepared for the benefit 

of the many “representatives of other munici- 
palities and specialists” from his own country 
and abroad who visit Frankfort. He adds that 

a larger publication describing the public works 

of Frankfort, issued in 1903, is too bulky to 

serve the purpose for which this “Guide” is in- 
tended, inasmuch as it “goes into details, which 
can only be of interest to specialists in the va- 
rious branches dealt with.” It also appears 
from the preface that the “Guide” is printed in 

German and in French, as well as in English. 

The production is certainly a most creditable one, 

the plan of which might be copied to advantage 

by many other cities, both abroad and at Home. 

It gives a considerable amount of interesting 

and useful information on the municipal works 

of Frankfort, and does it in handsome style. 


STANDARD SPECIFICATION PARAGRAPHS.—(U. S98. 
Reclamation Service, Department of the Interior.) 
Wastingten, D. C.: Pub. Doc. Paper; 8% x 10% ins.; 
pp. 28. 

The U. S. Reclamation Service has been doing 
excellent work for several years past in standard- 
izing and otherwise improving its specifications, 
office and field methods, reports, etc. In our issue of 
April 25, 1907, we published an article on cost- 
keeping, outlining standard methods formulated 
by the Service, and in our issue of June 13, 1907, 


FIFTH EDITION, REWRITTEN 


gine. Compound Engines. Testing Steam-engines. 


of Fuids. Injectors. Steam-turbines. 


Thermodynamics of the Steam-engine and 


Other Heat-engines 
By Cecil H. Peabody 


Professor of Naval Architecture and Marine Engineering, Massachusetts Institute of Technology 
8vo, vii + 533 pages, 117 figures. Cloth, $5.00 


CONTENTS.—Thermal Capacities. First Law of Thermodynamics. 
General Thermodynamic Method. Perfect Gases. Saturated Vapor. Superheated Vapors. The Steam-en- 
Influence of the Cylinder Walls. Economy of Steam- 
engines. Friction of Engines. Internal Combustion-engines. Compressed Air. Refrigerating Machines. Flow 


Second Law of Thermodynamics. 


JOHN WILEY & SONS, 43 and 45 East [9th St., New York City 


Ready Nov. 7 


FRANK B. GILBRE}) || 


This book is written by Frank B. | || 
breth, one of the largest general | n- 
tractors in the world, and contain. 209 
pages of rules and instructions for ‘/e 
guidance of his foremen and_ 
tendents. The book in its present (1 
is the outgrowth of Mr. Gilbroih’s 
twenty odd years of experience in the 
contracting business, and embccics 
scores of suggestions for economizing 
and for increasing the output of the 
men on the job. There may be a 
few who read this announcement who 
do not know that Mr. Gilbreth is the 
contractor who has made the “Cost- 
plus-a-fixed-sum-contract” famous; in 
doing so, he has likewise made famous 
Gilbreth’s “Field System,” only a few 
excerpts from which have heretofore 
appeared in print. 


In making public his “Field System,” Mr. 
Gilbreth is, in our opinion, performing a 
service to the public that is comparable with 
the action of a physician in disclosing the 
secret of his success in curing a disease. ‘he 
disease that Gilbreth’s “Field System” aims 
to cure is the hit-or-miss method of doing 
contract work. System supplants slovenii- 
ness, and makes sloth an absolute imposs!- 
bility. 

Send in your orders now for Gilbreth’s 
«Field System;’’ 200 pages, with illus- 
trations ; bound in leather ; price, $5, 


net, postpaid. 


If you want sample pages, circulars or catalogs \0¥- 
ering any class of books for engineers, arch!\:\‘s, 
contractors or railway men, send us a postal rd. 


The Myron C. Clark 
Publishing Co. 


(Not Inc.) 


357 Dearborn Stree‘ 
Chicago 


@ 

“Field Systen”| 
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»lished some “Notes on Preparing Specifi- 
' emanating from the same source. The 
let before us contains a form for calling. 

roposals, notice to bidders, blanks for bids, 

he detailed specifications for a canal and 

The work covered includes canal excava- 

an earth dam, a timber-and-concrete lined 

lumber, concrete, cement, steel for rein- 
ae structural steel, cast-iron, and vitrified 

Doubtless the specifications will-be of in- 

+ and service to many engineers and con- 

tors outside the Reclamation Service. 


Peat and Its Manufacture. 
JRE.— i 
PAT: ITS USB AND London, Bog: 

iand: Charles Griffin & Co., Ltd. Cloth; 54 x 8 

‘ns.: pp. 173; 61 illustrations, partly in the text. 6s., 

net; American price, $2.40, net. 

‘he statements, periodically heard, that the 
.merican coal supply will not last more than a 

entury longer repeatedly draw attention to peat 
as an available fuel. The possible importance 
¢ the widely scattered deposits of this com- 
peratively unknown fuel is also recognized in 
other parts of the world. Naturally, at each of 
‘he locations where the peat industry is being 
developed comparatively little is known about 
the conditions in other quarters. This neces- 
sarily has caused the meager literature that has 
appeared to be a collection of writings on dis- 
connected specific phases of the subject rather 
than comprehensive views. It is doubiful if 
there is possible a more comprehensive view of 
the field in a small volume than is given in this 
one. The material is, of course, largely com- 
piled, but with more detail than one would think 
possible. 

In the first 36 pages is given the more general 
matter on the formation, growth and distribu- 
tion of peat beds, on the specific gravity and 
composition of peats from various parts of the 
world and on methods of digging, cutting and 
dredging peat from the bogs. 

In the latter part of the portion on cutting 
and dredging a presentation of the principles of 
modern peat processes and machinery is begun, 
to be maintained to the end of the volume. After 
presenting the general matter the authors pass 
into the major part of their work, which deals 
with manufactured fuel. Here “manufactured 
peat” is defined as any that is not cut into 
regular blocks at the beds, but that is macerated, 
treated in any way and finally formed into 
blocks of any shape or size. In the 82 pages of 
this particular chapter all the exploited or pub- 
lished methods are described, largely with refer- 
ence to line cuts and half-tones of the appa- 
ratus. These processes are classified in order 
of simplicity, from those employing simple hand 
machines to the Kilberry plant in County Kil- 
dare, Ireland. This electrically-operated plant 
is complete with excavators, light railways, 
centrifugal dryers, kneaders and molders. 

A dozen pages are added on the nature and 
proper uses of peat*as a fuel, with a discussion 
of the incomparability of results. Under this 
head the reasons for failure and lack of uni- 
formity are shown to lie largely in attempts to 
burn this comparatively light material under 
erate and draft conditions suitable for coal. 

Throughout the book there is an evident at- 
tempt to show the degree of success attained in 
the different processes. The authors state that 
they have presented failures as well as suc- 
cesses In order that future workers may not be 
obliged to repeat the latter. There is appended 
a bibliography and list of patents, relating to 
peat working, issued since 1900. 


- 
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)IRECTORY OF PORTLAND CEMENT MANUFACTUR- 
ERS OF THB UNITED STATES.—Corrected to Aug. 
1, 1907. Compiled and Published by C. Earle E 
Bottomley, Secretary of the Association of American 
Portland Cement Manufacturers. Philadelphia, Pa.: 
The Association. Leather; 3 x 5% ins.; pp. 96 
This directory lists under the incorporated 
‘ames of the companies the firms now manufac- 
‘icing Portland cement in this country, together 
h what information is available concerning 
jected mills.. The capitalization, officers and 
imated production of the factories are also 


Even. This estimated production is somewhat 


we 


READY OCTOBER 21 


F. E. TURNEAURE 


Cloth, $3.00. 


Principles Reinforced Concrete Construction 


Dean of the College of Engineering, University of Wisconsin 


In the present volume the authors have endeavored to cover in a systematic manner those principles 
of mechanics underlying the 7esign of reinforced concrete, to present the results of all available tests 
that may aid in establishing coefficients and working stresses, and give such illustrative material from 
actual designs as may be needed to make clear the principles involved.  Svo, viii 


CONTENTS 
PROPERTIES OF THE MATERIAL . - 35 pages 
GENERAL. THEORY . A . 7O pages 
TESTS OF BEAMS AND COLUMNS . é 53 pages 
WORKING STRESSES AND GENERAL CONSTRUCTIVE DETAILS . : 29 pages 
FORMULAS, DIAGRAMS AND TABLES . . 40 pages 
BUILDING CONSTRUCTION 30 pages 
ARCHES 3! pages 
RETAINING WALLS AND DAMS. 8 pages 
MISCELLANEOUS STRUCTURES 15 pages 


Professors of Structural Engineering who desire early copies will please write to 


JOHN WILEY & SONS, 43 and 45 East 19th St., New York City 


E. R. MAURER 


Professor of Mechanics, University of Wisconsin 


t 


317 pages. 


misleading, as it is computed, presumably, by 
multiplying the size of each rotary mill by the 
number of mills and the number of days ina year, 
and thus does not take into account breakages or 
de'ays. The annual output of each firm, as given 
in the directory, is therefore largely in excess of 
its actual production; otherwise the book gives 
information both authentic and useful. Its value 
would have been greatly increased if an alpha- 
betical index of the brands of cement had been 
appended; the name of the manufacturing firm 
is not nearly so well known as the name of the 
cement it makes. 


VERTICAL LIFT-LOCK ON WATERWAYS FOR 
BARGES AND VESSELS.—System: “‘Oelhafen- 
Loehle.’” Translated and adapted from the French 
by Prof. K. E. Hilgard, M. Am. Soc. C. E., Con- 
sulting Engineer, Zurich, Switzerland: Schiffshebe- 
werk, A.-G. Paper; 9 x 11% ins.; pp. 8; 11 illustra- 
tions in the text. 


A remarkable novelty in canal-locking appli- 
ances is described in this pamphlet, apparently 
in the interests of the patentees and the company 
formed to exploit it. A lift lock suspended by 
cables passing over sheaves at the top of a pair 
of towers, counterweighted to reduce the operat- 
ing power, is the means of communication be- 


tween upper and lower reach. The novelty or 
“improvement” which characterizes the “System 
Oelhafen-Loeh'e” is a device for preventing ac- 
cident to the lock-tank by falling or too rapid 
rising, as when a cable breaks or the water runs 
out of the tank. The device is a great cylin- 
drical framework, below or above the tank, and 
with its vertical axis in the axis of the tank. 
Its diameter is several times the width of the 
tank. The framework or drum is adapted to 
move up and down between the towers, whose 
inner faces are curved to correspond. This drum 
acts as a screw, the curved parts of the towers 
constituting its nut. A helical track of steel rail 
is formed on the inner face of the tower. This 
is engaged normally by spring-mounted wheels 
on the outer face of the drum, and when the 
drum is rotated at a speed suitable to the ver- 
tical speed of the suspended structure, the wheels 
roll downward or upward along the helical track. 
But when the vertical speed becomes excessive, 
the load on the wheels becomes great enough to 
force them back against their springs, and flat 
shoes attached to the drum then come to bearing 
on the track, thus holding the structure from 
further motion. 


NOTICE! 
TO BUYERS OF TECHNICAL BOOKS 


any time on recetpt of price : 


The book publications of THE ENGINEERING NEWS PUB- 
LISHING COMPANY are carried in stock by the following dealers, 


where they can be examined, and from whom they can be obtained at 


NEW YORK: Engineering News Book Department, 220 Broadway 

D. Van Nostrand Company, 23 Murray Street 

M. C. Clark Publishing Company, 13-21 Park Row 
CHICAGO: A. C. McClurg & Co., Wabash Avenue 

M. C. Clark Publishing Company, 355 Dearborn Street 

PHILADELPHIA: Philadelphia Book Company, 17 South Ninth Street 
SAN FRANCISCO: Eugene Dietzgen Company 
NEW ORLEANS: Eugene Dietzgen Company 
MONTREAL, CAN.: Harrison & Company, 53 Metcalf Street, Dominion Sq. 
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The Madeira and Mamore River R. R. in Brazil. 


RECOLLECTIONS OF AN ILL-FATED EXPEDITION 
TO THE HEADWATERS OF THE MADEIRA RIVER 
IN BRAZIL.—By Neville B. Craig, In Cooperation 
with Members of the Madeira and Mamoré Association 
of Philadelphia. Philadelphia and London: J. B. 
Lippineott Co. Cloth; 5% x 9 ins.; pp. 479; 28 
plates and 6 maps. $4, net. 

This book ts as entertaining as a novel. It is 
the story of one of the most remarkable enter- 
prises in all the annals of American engineering. 
Thirty years ago a firm of American contractors 
undertook the work of building a railway for 
250 miles along the Madeira River in Brazil, in 
a region cursed with malarial fevers and remote 
from all population and supplies. 

The enterprise is one of enormous commercial 
importance, as the proposed railway would af- 
ford connection between a network of navigable 
rivers in Bolivia thousands of miles in extent 
and the steamers which ply on the lower Madeira 
and Amazon and thus communicate with the out- 
side world. To this day, all traffic between 
Bolivia and the Atlantic coast has to pass by 
canoe over 250 miles of the upper Madeira River 
with portages around no less than 15 rapids 
and falls where the canoe and its freight must 
be dragged by human muscle, under the diffi- 
culties incident to a torrid climate, dense wilder- 
ness and tropical diseases, 

Had the enterprise been successful, the map 
of South America might have been changed, 
American influence and trade’ in South 
America would have received an immense stimu- 
lus and millions of dollars worth of business 
might have been brought to the United States 
that has been captured by England and Ger- 
many. 

The book before us, however, concerns itself 
much more with the human interest of the story, 
than with the larger issues involved. It is a 
plain tale of the adventures, trials and exploits— 
of the sufferings and privations—undergone by a 
party of resolute pioneers—American engineers, 
contractors and railway builders in a year of 
heroic endeavor in the deadly climate of the 
Amazon valley. 

The year 1878 when this expedition went forth 
was a period of hard times in engineering work. 
New enterprise was at a standstill. The oppor- 
tunity to undertake this work in Brazil, there- 
fore, was eagerly embraced by a number of the 
brightest young engineers then in active work. 
Many of these survivors of the Madeira & 
Mamoré River expedition occupy to-day places 
in the highest ranks of the engineering profes- 
sion, We may mention among those whose 
riames are particularly well Known among en- 
gineers, Messrs. C. W. Buchholz, Othniel F. 
Nichols, F. A. Snow, Geo. W. Creighton, C. S. 
De Invilliers and Wm. C. Wetherill. 

That the expedition failed of success was no 
fault of the engineers who directed it. Briefly 
stated, the financial backing of the enterprise, 
which at the outset was supposed to have the 
Bolivian Government behind it, proved faulty. 
Collins Bros., the contracting firm which under- 
took the work, lost over $800,000 and were driven 
into bankruptcy. The party of Americans who 
had gone to Brazil suffered hardships compared 
with which the loss of salaries or wages was 
trifling. 

As one reads the book, however, he is not im- 
pressed with the doleful side of the picture but 
with the splendid view it gives of men working 
with heroic energy under conditions the most 
discouraging—tropical heat, fever, insects, scanty 
food supply, lack of medicines, deficient quar- 
ters, no pay, and little prospect of any—and 
yet month in and month out this little band of 
Americans struggled on with the same grim 
heroism that has inspired many a party of 
soldiers or sailors leading a forlorn hope in the 
hour of battle. 

The book is a very welcome contribution to the 
history of American engineering enterprise. It 
ought to be and doubtless will be read by every 
engineer who contemplates undertaking work on 
the new project for building the same old road 
on which an American company is now engaged. 
Certainly every American engineering school 
should have a copy of the book. The young en- 


gineer will learn things from it that are found 
in none of the standard text-books, but which are 
even more necessary for his highest success 
than anything in his Mechanics or Chemistry. 

The following extract from one of the conclud- 
ing chapters of the book will be appreciated, we 
are sure, by our readers: 


Of the 941 persons who left this country for San Antonio 
in 1878 it is absolutely certain that at least 23.6% lost 
their lives. The significance of this statement will be 
more apparent when we reflect that the mortality result- 
ing from accident, wounds and disease, among the Union 
soldiers during our four years of bloody civil war was 
only 104%. This comparison carries with it a lesson 
for those, whom music, gilt braid and brass buttons have 
hypnotized into believing that only in military life is 
there to be found any adequate field for the display of 
physical courage and endurance. 

In an oration delivered at Harvard University a few 
years ago William Everett said: ‘“‘There are more 
heroic and sacrificial acts going on in the works of peace 
every day than the brazen throat of war could proclaim 
in a twelvemonth.’’ Let the reader who doubts this 
assertion compare the statistics just given with those of 
our late war with Spain. During that conflict the death 
rate in the American army, from all causes, was only 
1%, or about half that frequently observed in a single 
year among the peaceful residents of our large cities. 
Only three employees of P. & T. Collins were killed 
by savages, but even that small number gives a death 
rate more than double that due to injuries inflicted by 
Spaniards upon the American troops in 1898. 

At the end of a campaign of seven weeks in Cuba, Gen- 
eral Shafter’s army, victorious in war, was so completely 
demoralized, cowed and conquered by malarial fever that 
90% of the soldiers were unfit for duty, and many of 
the officers signed a round robin urging the Government 
to bring them home. In the face of.much greater pro- 
portionate mortality, it required a year and a half to 
starve the unpaid railroad men of 1878 into a complete 
abandonment of the enterprise in which they were en- 
gaged. Even then the rear guard of determined men 
only left San Antonio when compelled to do so by positive 
orders from their superiors at home. 

* * * * For years to come, army promotion, retirement 
from active service upon liberal salaries and pensions will 
continue to follow those who were engaged in the opera 
bouffe warfare of 1898. Time has mitigated the humiliat- 
ing spectacle presented by groups of gushing girls wait- 
ing at railway stations to perform previously unheard-of 
feats of osculation upon a young naval hero who made 
an abortive attempt to bottle the Spanish fleet in the 
harbor of Santiago, but we may even yet see a general 
at the head of our armies, who obtained his military 
training in a medical school, fought in Cuba the only 
trouser-wearing foes he ever encountered and reached 
the climax of a brief but brilliant military career at the 
indiscriminate massacre of men, women and children 
in the crater of Mount Dajo. 

The railroad men, who, in 1878, risked life and health 
in a vain endeavor to develop, by peaceful methods, 
vastly greater latent wealth than any which exists in 
the Philippines, have long since been forgotten. There 
was nothing of a spectacular character to attract public 
attention in their prosaic attempt to establish direct 
commercial intercourse between this country and the 
interior of South America. A minute fraction of the 
money wasted in and in consequence of the war with 
Spain would have changed their failure into a brilliant 
success, would have established a permanent community 
of interest between ourselves and the nations south of 
us, would have given us a commanding influence in the 
commerce of the two Americas and would have caused 


Suburban Railway Surveys 

This important subject is treated in a 25- 
page chapter of Lavis’ treatise on “Railroad 
Location, Surveys and Estimates.” Mr. Lavis 
writes from personal experience on suburban 
rapid transit location, and his discussion of 
this subject can not fail to be of value to 
every civil engineer who is interested in this 
important branch of railway work. The other 
chapters of this book by Lavis are also 
written out of his experience in railway loca- 
tion not only in the East, far West and 
South, but in the tropics. Although it is a 
new book, several engineering colleges have 
adopted it as a text-book, and a thousand 
practicing railway engineers have purchased 
it. No book of its kind has received such 
favorable reviews by railway papers and the 
technical press generally. 

«Railroad Location, Surveys and Estimates,” by F. 
Lavis, M. Am. Soc. C. E., is a 270-page book, price, $3 
net, postpaid. 


The Myron C. Clark Pub. Co., 357 Dearborn St., Chicago 


the consignment of the Monroe Doctrine to 
heap, as a useless expression of the proposed 
the United States under certain conditions, 

not by any possibility occur. 

The actors in the drama of 1878 had 
requisites essential to enduring fame. The; 
gaudy uniforms, carried no flaunting battle 
quired no strains of martial music to make :) 
danger in the performance of duty and had 
of newspaper correspondents to chronicle th, 
every mule which fell a victim to their accura: 

To-day many of them are still to be found i 
in positions of great responsibility, on railway 1b- 
lic works in the United States, South Ar and 
Mexico, but, as one by one they pass to t! 
camping ground, no American flag drapes th 
and no farewell volley is fired over their gra 
honors are the exclusive prerogative of those cs 
secrate themselves to the destruction of huma and 
the dissipation of human energy. 
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Mr. L. J. Mensch, Monadnock Build): 
Francisco, asks us to announce that he 
ply no more copies of his ‘Handbook 


forced Concrete Construction,” as ne: the 


whole edition was burned in the San F 
fire. 
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active-minded person a pleasure trip on 
ntic may become tedious before England 
ed. It can readily be understood that 
rous engineer called to take the much 
voyages to and from Australia would 
something more serious than shuffleboard 
cards for diversion. Mr. Hazen, in his re- 
trip to Brisbane to aid the water board of 
shat elty in securing better works, whiled away 
ne of the long hours on the Pacific by drawing 
m his rich fund of experience and observation 
me of the principles—common-sense, technical 
nd financial—to be followed in obtaining and 

paying for a plentiful supply of clear water. 

In his preface, the author does his book and 
himself injustice by dwelling too strongly on its 
elementary character, and by stating that the 
book is for mayors and aldermen rather than for 
water-works superintendents and members of 
water boards. But the book abounds with facts 
and suggestions that will be new and valuable to, 
even the veterans of the water-works fraternity. 
Not all water-works superintendents and com- 
missioners are veterans, and few indeed, whether 
veterans or novices, can fail to learn, if they 
only will, from this little book. To the class for 
which the author says it is specially intended the 
book may be of the utmost value. That class 
includes “those who have power to act, and to 
act in a way to bring about better conditions,” 
namely, “mayors and aldermen who have great 
responsibilities’ in the matter of making it pos- 
sible for water-works officials to provide pure 
water. ‘| 

It is not necessary to follow out the contents 
of the book in great detail. The author first re- 
views water supplies from impounding reservoirs, 
small and great, from lakes, rivers and _ the 
ground. He then discusses the action of water 
on iron pipes, bringing out points that will be 
new and valpable to experienced engineers, as 
well as to superintendents of works. The his- 
tory of water purification in America and the 
nature of purification processes are outlined, after 
which comes a particularly valuable chapter “On 
the Application of the Methods of Water Purifi- 
cation, Arranged According to the Matters to be 
Removed by the Treatment.” The water-works 
commissioners ,or superintendents who cannot, by 
the aid of this chapter, add considerably to 
their store of practical knowledge are few 
and far between. Chapters on the storage of 
filtered water, the required sizes of filters and of 
other parts of water-works, on pressure and on 
the use and measurement of water—all useful— 
are followed by a treatment of financial aspects 
and of laying out and building works. The final 
chapter, and one of the best in the book, is “On 
the Financial Management of Publicly-Owned 
Water-Works.” It broadly outlines a rational 
scheme of water-works accounting, advises 
charging city departments and private consumers 
for water supplied, assessing city taxes on water- 
works property, and earning a moderate profit on 
the equity of the works, or the difference between 
outstanding bonded indebtedness and the book 
value of the works. The last-named proposition 

perhaps the most novel one in the book. It 
corresponds with a company’s dividend on its 
capital stock, or would if such dividends were 
based on what many believe to be a just capital- 
ization. The justification for aiming to secure 
such a profit is well put by the author. His 
plan really differs from that practiced by some 
municipal works chiefly in that it is scientific, 
and would be based on a proper system of ac- 
‘ounting, while most works base their profits, if 
made, on guesses and chances, or the cut-and- 
‘ry method, rarely knowing whether what they 

‘rm is a profit is such or whether the works are 

‘ing money instead—the loss being covered by 
me little-understood or perhaps practically un- 

nown method. 

We have touched on only a few of the many 
s0od points of the book, but enough, we trust, to 


convince our readers of its value and to aid in 
giving the book the wide reading that it de- 
serves. 


PRACTICAL SANITATION.—A Handbook for Sanitary 
Inspectors and Others Interested in Sanitation. By 
George Reid, M. D., D. P. H., Fellow and Examiner 
of the Sanitary Institute. With an Appendix on Sani- 
tary Law by Herbert Manley, M. A., etc., Medical 
Officer of Health, County Borough of West Bromwich. 
Twelfth Edition, thoroughly revised. London, Eng- 
land: Charles Griffin & Co., Ltd. Cloth; 5 x 8 ins.; 
pp. 351; 106 illustrations in the text. 6s.; American 
price, $2, net. 


This book has worthily won recognition in its 
earlier editi.ns, on both sides of the Atlantic, as 
being an unusually complete and reliable hand- 
book for sanitary inspectors. Of course it would 
be far more useful in this country if subjected to 
revision and curtailment by some one thoroughly 
familiar with American sanitary engineering and 
health-protective work. Altogether too much 
space is given, from the American viewpoint, to 
descriptions of various proprietary devices and 
methods of carrying out engineering work, with 
which American health officers, at least, have 
little or no concern. Passing over the numerous 
descriptions of proprietary devices, we may call 
attention to the fact that a paragraph is given 
to “‘Norton’s Abyssinian tube well,”’ and another 
paragraph to Angus Smith’s coating for cast-iron 
pipes, subjects scarcely belonging in a book for 
sanitary inspectors. 

It is not 2asy to determine, without detailed 
comparisun with earlier editions, how thorough 
revision has been given to the book in the present 
edition. The author states in his preface that 
the book has been revised, and that the chapter 
on sewage disposal ‘thas been practically rewrit- 
ten.”” There is evidence to support the last state- 
ment, but judging from certain remarks on page 
32 it does not look as if the general revision of 
the book had been very thorough, for here the 
author, in speaking of the use of bisulphate of 
soda as a means of sterilizing water employed 
during the “recent African war,” adds, “but with 
what success has not yet been made known.” A 
foot-note refers to a periodical volume dated 
1900-01. Of course this may merely be an over- 
sight. In general, however, an examination of 
the volume indicates that it is very well up to 
date. 


COMPUTATION AND MENSURATION.—By P. A. Lam- 
bert, M. A., Professor of Mathematics, Lehigh Uni- 
versity. New York: The Macmillan Co. Cloth; 
4% x 7% ins.; pp. 92; 26 figures in the text. 80 
cts., net, 

The author of this little volume is evidently one 
who has been impressed by the general inability 
of first-year college students to make an extended 
or independent application of what they have 
learned in the ten or twelve years of their funda- 
mental schooling. The advanced work, particu- 
larly in a technical school, is for the acquisition of 
applied and correlated knowledge rather than 
abstract wisdom. The transition is difficult for 
most boys and some never thoroughly pass over. 
In no particular branch of study is this more 
evident than in engineering mathematics. To fa- 
cilitate the transition here the duthor has ar- 
ranged a short course on Computation and Men- 
suration. 

The tem chapters, in order of presentation, are 
entitled: Approximate. Computation, Graphic 
Computation, Method of Co-ordinates, Volumes of 
Solids Bounded by Planes, Use of Trigonometric 
Functions, Use of Logarithms, Limits, Graphic 
Algebra, Areas Bounded by Curves, Volumes of 
Solids. These headings give in a general way 
the subject matter of the book. Greatest atten- 
tion is given to concrete applications of prin- 
ciples. The solution of characteristic problems is 
illustrated and several additional are given for 
solution at numerous points throughout. 

In most engineering schools the more experi- 
enced instructors have been able generally to ac- 
complish the transition by practical reviews of 
the algebra, geometry and trigonometry with spe- 
cific application of the principles to common 
problems—of an engineering nature invariably. 
To such this book will not appeal. By the young- 
er and less experienced instructor, who has not 
realized the necessity of practical reviews, this 
book should be welcomed, although as he gathers 


10,000 MEN 


Ten thousand contractors and engineers 
have bought one book, and a very great per- 
centage have subscribed for the paper edited 
by the author of that book. We refer to 
Gillette’s ‘“‘Handbook of Cost Data,” and to 
“Engineering-Contracting,” the latter being 
a weekly periodical for civil engineers and 
contractors. The “Handbook of Cost Data” 
has broken all records for the sale of an en- 
gineering book, because it is full of detailed 
costs of all kinds of actual construction. The 
handbook contains 622 pages, bound in 
leather, and its price is $4 net, postpaid. 
“Engineering-Contracting” is $2 a year (52 
copies), but for a short time $1 will be ac- 
cepted for a full year’s subscription. 


The Myron C. Clark Publishing Co. 
357 Dearborn St., Chicago, Ill. 


experience and method he will be apt more and 
more to leave this text for an original arrange- 
ment. If the volume even starts an instructor in 
such a direction it will not have been published 
in vain. 
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STATE SEWERAGE COMMISSION (New Jersey).—Re- 
port to the Legislature of 1907. (Charles W. Fuller, 
Chairman Commission.) Cloth; 54% x 9 ins.; pp. 277; 
folding and other plates. 

A considerable amount of interesting informa- 
tion regarding many of the sewage purification 
plants of New Jersey is included in this report. 
Some of this information is given in a brief spe- 
cial report made by Prof. Earle B. Phelps, of 
the Massachusetts Institute of Technology; some 
is included in reports of the chemist and bacte- 
riologist employed by the Commission; and the 
greater part of the descriptive matter is given 
in an account of 30 disposal plants prepared by 
Mr. Boyd MacLean, Secretary of the Commission. 
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LINING OF DITCHES AND RESERVOIRS TO PRE- 
VENT SEEPAGE LOSSES —By Elwood Mead and 


B. A. Etcheverry. Bulletin No. 188. Agricultural 
Experiment Station. University of California. Sacra- 
mento, Cal.: Pub. Doc. Paper; 5% x 9 ins.; pp. 385 
to 420; 15 illustrations in the text. 


After describing several types of lining in act- 
ual use and giving considerable cost data, this 
bulletin describes experiments with various ditch 
linings made on the University of California ex- 
periment farm, some four miles from Modesto, 
Cal. At this point, 12 ditches, 2% ft. deep, 0 ft. 
long on top and 42% ft. long at the bottom, side 
slopes of 1% on 1, and a bottom width of 2 ft., 
were dug. Four of them were left unlined, and 
eight were lined with cement concrete, cement 
mortar and cement plaster, cement lime concrete, 
puddle, and road oil; the latter lining, with varia- 
tions, being used on several ditches. The re- 
sults of the tests are given in tabular form, and 
include not only the efficiency ratios of the sev- 
eral linings, but their cost per square foot. 


906 Pages of Concrete Data 


The most recent and, by all odds, the most 
complete treatise on the subject of concrete 
and reinforced concrete contains 906 pages 
and 715 illustrations and drawings. This 
treatise has 108 pages on reinforced concrete 
buildings alone, exclusive of the chapters on 
the design of columns, beams, etc. It con- 
tains 50 pages on reinforced concrete sewers, 
conduits and pipes. It contains 90 pages on 
concrete bridges, exclusive of the chapter on 
bridge piers and abutments. In short, Reld’s 
“Concrete and Reinforced Concrete Construc- 
tion” is the one book that no concrete engi- 
neer or contractor can afford to be without. 
In spite of the great cost of producing this 
book, its price is only $5 net, postpaid. 


The Myron C. Clark Publishing Co. 


357 Dearborn St., Chicago, fil. 
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